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ABSTRACT
Studying in a bilingual school has become an opportunity to learn English as a foreign
language in public schools. Despite having education policies that promote bilingualism in
Colombia, most teachers from different areas have not reached an appropriate language level to
educate in English. Consequently, bilingual schools are asking English teachers to teach other
content subjects such as Mathematics and Science.
Therefore, it is important to understand how English teachers can teach English through
other content subjects successfully. This study presents the integration of English and
Mathematics through the use of cross-curricular work and the Content Language Integrated
Learning Approach (CLIL). This specific integration helps teachers and students to relate two
types of discourses: the arithmetical and the linguistic ones. It can also help teachers and schools
find ways to work with the Colombian standard-based education system in English and
Mathematics.
The methodological research process is based on the recursive spiral of action and
reflection proposed by Burns (1999). Based on the results, the study identifies suitable materials,
activities, and strategies which English teachers could apply in Maths classes. Another
contribution of this study is the acknowledgement of students’ beliefs in their process of learning
a content area in a foreign language. The research results also show that such a content
integration increases students' interests in content themes and provides a meaningful basis for
understanding and acquiring a foreign language.

KEY WORDS
Mathematics, Language instruction, Bilingual education, Educational strategies,
Interdisciplinary approach.

Estudiar en colegios bilingües es una oportunidad para aprender Inglés como lengua
extranjera en el sector público. A pesar de las políticas educativas que promueven el bilingüismo
en Colombia, la mayoría de profesores de diferentes áreas no han alcanzado un nivel apropiado
del Inglés para enseñar. Como consecuencia, los colegios bilingües requieren de profesores de
Inglés para enseñar otras materias de contenido como Matemáticas o Ciencias Naturales.
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Por lo anterior, se hace importante comprender cómo los profesores de Inglés pueden
integrar exitosamente éste idioma con otra materia. El presente estudio expone la integración de
Inglés y Matemáticas a través de la Enseñanza Transversal y el Aprendizaje Integrado de
Contenidos y Lenguas Extranjeras para ayudar a los profesores y estudiantes a relacionar dos
tipos de discurso: el aritmético y el lingüístico; además de invitar a las instituciones educativas a
trabajar con el Sistema de Educación basado en la Integración de los Estándares en Inglés y
Matemáticas.
El proceso metodológico de investigación está basado en la Investigación Acción
propuesta por Burns (1999). Basado en los resultados del estudio, se identifican materiales,
actividades y estrategias apropiadas para aplicar en las clases de Matemáticas. Otra contribución
del estudio es el reconocimiento de las creencias de los estudiantes en su proceso de aprendizaje
de un contenido específico en la lengua extranjera. Los resultados de la investigación muestran
además que la integración incrementa el interés de los estudiantes por el contenido a la vez que
provee una base significativa para comprender y adquirir la lengua extranjera

PALABRAS CLAVES
Matemáticas, Enseñanza de idiomas, Educación bilingüe, Estrategias de enseñanza,
Enfoque interdisciplinario.
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Chapter One
Introduction
1.1. Statement of the Problem
The past two decades are associated with two very important changes: the
institutionalization of a global network of communication and the globalization of all social,
political, economic and ecological processes (Novotná and Hofmannová, 2000). Colombian
policies have not been the exception. For instance, since 2004 education in Colombia has
renewed and increased its interest in foreign language teaching methodologies (Brown, 2009).
Despite those education policies that promote bilingualism in Colombia, the Ministry of
National Education stated that the 65.4% of teachers in the country are primary users of English
(pre A1, A1 and A2); 32.8% are located at the intermediate level (B1, B2), only 8.7% reaches B2
and 1.8% have the advanced levels C1 and C2 (as cited in Puerres, 2006). That is the reason why
bilingual schools are asking English teachers to teach other content subjects such as Social
Studies, Mathematics, and Science.
Although this issue shows an ethical problem from schools, most English teachers have
overcome the challenge of teaching content in the foreign language. However, it is difficult for
them to deal with contents which are specialized in Mathematics sciences (Popham, 2006). It
means a lack of knowledge in teaching of Mathematics through English since language teachers
were not prepared to teach Mathematics but they are being asked to do so. Therefore, it is
undeniable the importance of knowing at least one way to integrate English into a Maths class. It
is also important to clarify that this study adopts the term Mathematics according to what
Pazukhin (2000) established in which Maths is the set of several sciences such as Geometry,
Physics and Statistics while Math is the unique science of counting.
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1.2. Justification of the problem
Despite the integration of contents in Colombian bilingual education, there is limited
research on integrating two types of discourses such as Mathematics and English. Consequently,
this study allows the construction of knowledge about how to integrate English into a
Mathematics class. Likewise, this study is conducted in a practical way given its nature on
Action Research. This orientation satisfies the needs of a particular population, primary students,
and promotes changes in the Education system, cross-curricular and bilingual integration.

1.3. Background of the study
In the last 15 years, bilingual education has become a focus of attention in Colombia as a
result of Ministry of Education’s interest in having bilingual citizens. To do so, the General
Guidelines for the Teaching of English as a Foreign Language in 1999 were designed. In 2004,
the National Bilingual Programme was established in order to offer all students in the county the
possibility of becoming bilingual in English and Spanish as part of a vision of increased
productivity in a globalised world (De Mejía, 2011, p.7).
These new policies have pushed public and private schools to introduce new alternatives
in teaching a foreign language in the country. CLIL emerged in Colombia as an adaptation of
European teaching practices. This approach has foundations in cross-curricular teaching; which
provides a meaningful context for learners to apply, integrate and transfer knowledge from one
context to another (Darn, 2006).
Consequently, some studies have been conducted to reflect on CLIL and to apply it in
Colombian contexts. McDougald (2009) was the first researcher who studied CLIL in order to
describe the state of language and content, the underlining principles and the future of CLIL in
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Colombia. Otálora (2009) identified effective instructional strategies in CLIL to support teachers
and students whereas Rodríguez (2011) worked on the implementation of CLIL in Colombia, in
order to identify the challenges of bilingualism.
It is important to say that integration of content and language has had a great prominence
in subjects such as Science and Social Studies. But, there are few formal studies which show this
integration in areas such as Mathematics, especially in Colombia. Despite of that, this study
takes into account two international studies and one Colombian study which have researched the
integration of mathematics and English in bilingual education with primary Spanish-speakers
students.
The first study was called “Making inequality: Issues of language and meanings in
mathematics teaching with Hispanic students” (Khisty, 1995). This study worked with two
different bilingual second grades. Its main purpose was to examine the classroom discourse
between teachers and Hispanic students through Mathematics. To do so, this study applied
ethnography through field observations, lessons’ videos and interviews. At the end of the study, I
concluded that students’ interests seem to be affected when mathematics transcends language.
Also, Khisty found that if the teacher used effective techniques, he or she could help learners to
succeed in Mathematics.
The second study, called “Using two languages when learning Mathematics” was
conducted by Moschkovich (2005). Its central objective was to identify how the use of two
languages (English and Spanish) impacts arithmetical learning in Latin-American students from
a country school in the United States. To do so, the researcher conducted the study using
psycholinguistic and sociolinguistic analysis through interviews, observation and mathematical
discussions. The main findings of this study were that English Language Learners (ELLs) obtain
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cognitive advantages related to mathematical thinking such as selective attention and translation
skills. Also, the study found that classroom instruction allows bilingual students to choose the
language they prefer for carrying out language switching, either orally or in writing. As a
conclusion, the researcher suggested that “classroom communication should be based on
students’ experiences, language history, educational background and attitudes towards bilingual
communication for them, their peers and their parents” (Moschkovich, 2005, p. 140)
Finally, the Colombian study “Approaches to scaffolding in teaching Mathematics in
English with primary school Students in Colombia” (Corzo, and Robles, 2011) was conducted at
Bureche bilingual School in Santa Marta with 24 first grade Spanish-speaking students and one
homeroom teacher. Its main objective was to identify the types of scaffolding and instructions
used by the Mathematics teacher. To do so, this study took an ethnographic approach using
classroom observations and interviews as its instruments. The main findings suggest that “a
range of visual aids and careful use of the first language can play significant role in supporting
simultaneous development of content and linguistic competences” (Corzo and Robles, 2011, p.
13)
All of those findings help me to focus my inquiry. Besides, these previous studies support
the field in which this study is taking place and offer useful insights into integrating English in a
Mathematics class with primary students in a bilingual setting.

1.4. Research Questions
This study is guided by the following questions:
1. How can EFL teachers integrate English in a Mathematics class through CLIL with second
graders at San Juan de Avila Bilingual School?
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2. What CLIL principles and strategies can teachers use to teach Mathematics to second graders
at San Juan de Ávila Bilingual School?
3. What kind of materials can teachers use to integrate English into a Mathematics class with
second graders at San Juan de Ávila Bilingual School?

1.5. Objectives of the Study
This study is undertaken to investigate how teachers can integrate English in a
Mathematics class in a Bilingual School. The results of this study can help teachers to understand
their daily activities in the classroom. Consequently, this study attempts:
1. To improve the integration of English in a Mathematics class through CLIL with second
graders at San Juan de Ávila Bilingual School.
2. To identify CLIL principles and strategies to teach Mathematics in English to second graders
at San Juan de Ávila Bilingual School.
3. To describe suitable instruments and material for teaching a Mathematics class with second
graders at San Juan de Ávila Bilingual School.

1.6. Scope and limitations
This research focuses on second graders at San Juan de Ávila Bilingual School. The data
collected and the analysis will be conducted to promote a reflective process to improve the way
teachers and students address this issue and solve problems about it. However, this study will be
constrained by the following limitations:
1. The knowledge, skills, and experiences of the teacher researcher.
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2. This research mainly centers on practical problem solving at San Juan de Ávila
Bilingual School.
3. This study only considers the relationship between English and Mathematics. Other
content subjects will not be considered.
4. This study attempts to identify and adapt materials and instruments. The researcher
will not create them.
Furthermore, the following assumptions will also play an important role in this study:
1. Teachers should not just focus on teaching English, but also using English as a means
of teaching mathematics.
2. Integration increases students' interests with content themes, and therefore, it also
provides a meaningful basis for understanding and acquiring new language structures and
patterns.
3. CLIL is an innovative approach to learning, a dynamic and motivating force with
holistic features. It constitutes an attempt to overcome the restraints of traditional school
curricula.
Next chapter will focus on the theoretical and conceptual constructs which support this
study.
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Chapter Two
Research Framework
2.1 Introduction
This chapter has been designed with the purpose of supporting this study; taking into
account authors, definitions, and topics which provide some references to work with the
integration of English in a Mathematics class. The theoretical constructs appear as follows: first,
the National Bilingual Programme (NBP) as a strategy for improving the quality of English in
Colombia and promoting the competitiveness of the citizens; second, the cross-curricular
approach as a NBP’s plan to involve other areas in the learning of English through their
integration; third, the nature of mathematics and language which includes the teaching of both
and fourth, the teaching of Mathematics through English in bilingual schools.
On the other hand, the conceptual framework deals with the idea of integrating English
and Mathematics through CLIL in order to work with Colombian standards and the linguistic logical intelligences. This framework will also cover materials, activities, strategies, and beliefs
in teaching Mathematics through English. Finally, the chapter shows some related literature and
studies.

2.2 Theoretical Framework
This section provides a general representation of the relevant theories and relationships
that support and help to explain the nature of the research problem proposed in the study. This
framework deals with the National Bilingual Programme, the cross-curricular approach, the
relationship between mathematical language and foreign language and the teaching of both in
general and in bilingual contexts.
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2.2.1 National Bilingual Programme (NBP). The current socio-political and cultural
situation that Colombia lives has resulted in the National Bilingual Programme (NBP). This
Programme regards English as essential for a country interested in being part of the academic,
cultural and economic dynamics. Its main purpose is to increase the social mobility and to
promote more equitable basis for the nation development (MEN, 2006).
The Colombian Ministry of Education (2006) explained that the NBP seeks to have
bilingual citizens in the Colombian territory by the end of the year 2019. In order to guarantee
that this goal is met, the MEN adopted European standards as a reference to evaluate the
competence of Colombian citizens. (Rodríguez, 2011). The Common European Framework
(CEF) acted as the guiding document for the institution of standards for language learning in the
country. However, adopting in our schools a framework which has been established in a foreign
context requires a level of competence for which we are not prepared even in 10 years. It is, in
fact, an external authority that does not know the cultural and diverse environments, the one
which set up a decontextualized model of reference. This issue will be discussed in extend in the
last chapter.
Furthermore, the NBP promoted some actions to reach its objectives in national bilingual
schools. One of them was the integration of subjects, which consisted of involving other
academic areas in the use of English in situations of significant communication (Van de Putte,
2009). With this in mind, it was necessary to develop a cross-curricular approach that allowed
teaching the contents as transverse axis in all the areas, integrating the different subjects to the
teaching of English. See information about this approach below.
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2.2.2 Cross-Curricular Approach. Taking into account the bilingual context in which
this study took place, this section will be focused on the integration of English and Mathematics.
This teaching requires one approach that helps to integrate them in order to strengthen teaching
and learning. This integration has been called the cross-curricular approach and it involves a
conscious effort to apply knowledge, principles, and/or values to more than one academic
discipline simultaneously. According to Jacobs (1989), the disciplines may be related through a
central theme, issue, problem, process, topic, or experience. The organizational structure of
cross-curricular teaching is called a theme, thematic unit, or unit, which is a framework with
goals/outcomes that specify what students are expected to learn as a result of the experiences and
lessons that are a part of the unit.
As Fogarty (2009) emphasized, there is a main level of integration that bilingual schools
go through. This integration connects language skills (listening, speaking, reading, writing, and
thinking) to curricular areas. With this level of integration, a cross-curricular approach helps
students manage language and skills among different subjects. On the other hand, the crosscurricular approach seeks to attain goals such as transfer of learning, teaching students to think
and reason and, above all, providing a more relevant curriculum to students. Although it is totally
achievable, in some institutions as San Juan de Ávila Bilingual School, the community does not
seem to be linked to a specific purpose to work through the integration. On the contrary, the
knowledge is divided into areas and each area into subjects.
Therefore, to ensure the integration proposed above, it is necessary to know the nature of
the subjects that will be intertwined as well as their corresponding instruction. Consequently, this
framework addresses two subjects: Mathematics and English.
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2.2.3 Mathematics and Language. Children use their own logic to generate patterns that
reflect mathematical relationships in everyday life. They do so by using what they have learned
from their own experiences in ways that make sense to them (Forman and Kuschner, 1977). This
means that teaching mathematics to children is essential because they need mathematical skills
not only for excelling in academic work, but also for a huge number of daily activities, which
include their language. The fact is that Mathematics and language are two independent but
complementary systems that allow human beings to understand and interpret the world.
Despite being complementary, many people in education tend to think that mathematics
classes are less language-dependent than other subjects, as mathematics deals with numbers.
People really believe that mathematics is nonverbal, as Dehaene’s (2004) study demonstrated
with Broca aphasia patients. However, the mental arithmetic capabilities of patients affected with
Broca aphasia are the cause of the lack of communication in those patients who cannot speak,
write, or read (Aberkane, 2005). In other words, patients can communicate ideas using their
arithmetical skills no matter their linguistic impairment.
Another important way to see how mathematics and language are interconnected is by
listening to their conversations (Schwartz and Curcio, 1995). A statement such as “My mommy
is older than your mommy because she is bigger” reveals a child’s efforts to coordinate a
relationship between observed size and a sense of elapsed time. Also, the fact that people learn
Mathematics through implicit and explicit thinking shows a strong relationship between
language and mathematics since learners can acquire the second language in an unconscious or
conscious way, as they do in the mathematical process (Schmidt, 1990).
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This relationship is also observable because Mathematics uses a particular way of
expressing ideas through a mathematical register (Lee, 2006). This register uses symbols,
complex syntax expressed in passive voice, metaphors and specific vocabulary that has a
meaning only in mathematical language. According to Pimm (1991), some important
characteristics of the mathematics register are:
• Specialized words rarely occur outside Mathematics (such as multiplicand, parallelogram,
isosceles, hypotenuse).
• Some words are taken from everyday English but given restricted or new meaning (such as
diagonal, straight, equality, face, degree, relation, power).
• There are phrases or ways of putting English words together to produce new meaning (such as
simultaneous equations, absolute value, right angled triangle, square root).
• Sentence construction is characterized by greater use of passive voice (a line is drawn to
bisect), gerunds (addend, integrand, multiplicand), and a range of imperative forms (let, suppose,
define, consider).
This set of characteristics express a conventional mathematical style, which allows
students to conjure, transform and control their language in order to solve mathematical issues.
Piaget (1954) maintained that growth in linguistic ability follows the development of concrete
operational thought rather than preceding it. In contrast, Bruner (1966) maintained that the
development of adequate terminology is essential to cognitive growth. This debate shows, once
more, that there is an important relationship between language and mathematics. Consequently,
it is important to know the teaching of both, Mathematics and English, for promoting their
integration as a guide to teachers and learners for relating these two types of discourses. See
discussion below.
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2.2.4 The teaching of Mathematics. Mathematics has been a popular domain of
psychological research because its hierarchical structure facilitates the construction of tasks of
varying levels of difficulty (Kilpatrick, 1992). Thorndike’s Theory in 1992 was noted for its
emphasis on arithmetic through drilling and practice activities. However, it left aside the
emphasis on problem solving and mathematical thinking. In contrast, the constructivist paradigm
was proposed by Wood, Cobb, Yackel and Dillon (1993). In this paradigm, children developed
mathematical concepts as they engaged in mathematical activities. This paradigm attempted to
make sense of mathematical procedures and explanations.
On the other hand, different views of teaching mathematics to children have been created.
Among these views, one can recognize the maturationist, the cognitive developmentalist or
interactionist and the behaviorist (Schwartz and Robison, 1982). The maturationist view places
major emphasis on children’s learning through playing with materials and interacting with peers
as they pursue activities of their own choice. The cognitive developmental or interactionist view
is more carefully crafted to support children’s thinking and to support emerging logics. This
logic helps to build understanding about the patterns and relationships in their experiences. This
approach focuses on supporting children’s inquiry and problem solving. Finally, the behaviorist
view places primary emphasis on direct instruction followed by focused practice. In this view,
instruction is carefully sequenced in terms of difficulty. (Schwartz and Curcio, 1995).
Each view shows a way of thinking to deal with Mathematics. Nonetheless, when
integrating two types of discourses, none of the theories above works alone. It is the level of the
learners’ mathematical discourse which serves as a basis to make a connection among the
theories to their context. In Chapter 4 I will analyze students’ thoughts about their relation with
the environment which places the context as an important aspect when teaching.
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2.2.5 The teaching of Language. According to Stern (2003), language teaching can be
defined as the activities which are intended to bring about language learning. In the case of
children, this language learning is the acquisition and use of words as symbols that ultimately
free their thinking and experience to refer to abstract ideas, feelings and possibilities (Bruner,
1966). Research also indicates that teaching children a language involves more than a linguistic
code to label the physical world or to refer to abstract concepts. It entails learning how to use the
code in socially appropriate and effective ways (Hymes, 1971).
To successfully teach a foreign language, it is necessary to take into account the
differences between teaching English as a mother tongue (L1) and as a foreign language (L2).
Then, knowing how children learn English as a first language can help teachers to teach English
as a foreign language. English as a first language is taught as a vehicle for internal interaction,
for egocentric speech and for thinking (Richards and Rogers, 2001). It can be categorized as both
receptive and productive processes. In receptive processes (listening, reading and viewing), the
child is receiving information, whereas in productive processes (speaking, writing and visual
representation) the child is producing information (Donoghue, 2009).
To Donoghue (2009), there are three principles which guide L1 teaching. First, students
need significant and applicable language attitudes, skills, and knowledge as they go on learning
for a lifetime. Second, language learning is optimal when it occurs in meaningful situations.
Third, intrinsic interrelationships in the L1 are maximized when language is integrated
throughout the curriculum.
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However, L2 learning differs. First, there may be a period of time when children use the
L1 in foreign language situations. They, then, enter a nonverbal period. After this period,
children begin to use telegraphic and formulaic phrases in the L2. Finally, children begin to
develop a productive use of the L2 (Genesee, 2004).
The aforementioned process is necessary not only for language classes but also for
content classes. Mathematics classes are not the exception here. The next session presents and
develops this issue in some detail.

2.2.6 The integrated teaching of Mathematics and English. Any kind of learning is
mediated through language. According to Coggins, Kravin, Dávila, and Dreux (2007), every part
of learning is language dependent. Thus, in order to form an understanding of a mathematical
concept, learners need the verbalization or written expression of that understanding. This is so
because mathematical discourse “involves the use of the symbolism, visual display and
language” (O’Halloran, 2000, p.360). All these aspects shape learning in the classroom.
Therefore, the integrated teaching of Mathematics and English is not only possible, but
beneficial because as Chen and Li (2010) established, mathematical discourse helps structure the
way human beings process and represent the world. This structuring can facilitate the
development of individuals’ linguistic discourse, which in turn can enable learners to understand
the organization of a foreign language easily. This is so because people can transfer the logical
and sequential skills of Mathematics into the coherence and cohesion that a foreign language
demands (Chen and Li, 2010).
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The main relation between these two types of discourses is that learners have to use them
on a regular basis. This means, they are a need for everyday communication at home and
classroom settings. The language of Mathematics allows the child to verbalize mathematical
facts in their everyday situations. For its part, English allows the child to express them not as a
mere arithmetical production but as a linguistic code. Hence, it is necessary to implement an
approach that helps to integrate both Mathematics and English. See section below.

2.3 Conceptual Framework
This section presents the concrete way in which the research problem is explored in this
study. Consequently, it shows a) CLIL as one of the ways for doing cross-curricular work; b) an
integration of content and language within the context of Colombian standards and multiple
intelligences; c) and some exploration of materials, activities, strategies and beliefs needed when
integrating Mathematics and English.

2.3.1 Mathematics and English teaching through Content and Language Integrated
Learning (CLIL). One of the ways to promote cross-curricular work is Content and Language
Integrated Learning (CLIL). CLIL is a broad expression used to refer to any teaching of a nonlanguage subject through the medium of a second or foreign language (L2).
CLIL suggests equilibrium between content and language learning, in which the nonlanguage content is developed through the L2 and the L2 is developed through the non-language
content (Marsh, 1999).
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Recently, however, CLIL proponents have tended to present the goal behind CLIL as a
dual-focused educational approach that is neither exclusively language learning nor subject
learning but rather a “fusion” of both (Coyle, Hood and Marsh, 2010). Thus, CLIL would always
involve a combination of content and language aims (Marsh and Wolff, 2007) through the use of
its actions.
2.3.1.1 Actions on CLIL. CLIL implies meaningful learning and learning by doing
because it is about “using the language to learn and learning to use languages” (Marsh and
Langé, 2000). To achieve that, teachers need to take into account the 4Cs Framework that Coyle,
Hood and Marsh (2010) suggest.
This Framework differs from others in the importance given to language education. The
four aspects are interdependent to build a connection between learning (content and cognition)
and language learning (communication and culture). I explain these relations below as well as I
show how it works inside the classroom with the instructional design.
The 4Cs include a) Content as the progression in new knowledge, skills and
understanding b) Communication as interaction, through language using and learning c)
Cognition as the engagement in higher-order thinking and problem solving, and d) Culture as
‘Self ’ and ‘other’ awareness. The 4Cs approach’s figure below (McDougald, 2009) shows how
culture intersects the learning process in a whole.
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Figure 1. The 4Cs Approach in CLIL, which displays an interplay among communication,
content and cognition with culture as its center (McDougald’s , 2009).

The integration of Communication, Culture, Content and Cognition allows developing
language through use because it incorporates linguistic progression from different perspectives.
Coyle, Hood and Marsh (2010) explained such an integration by using a triptych, which is an
image consisting of three linked parts. See figure 2 below.

Figure 2. The Language Triptych. Reprinted from CLIL: Content and language integrated
learning (p. 36), by Coyle, Hood and Marsh (2010).
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The first aspect of the Triptych is the language of learning. This aspect explores what
language learners will need to access new knowledge and understand the content. The second
aspect is language for learning. This makes transparent the language needed by learners to
operate in a learning environment where the medium is not their first language. Finally, there is a
language that emerges through learning, which helps students to express ideas they have
constructed from the content.
The aforementioned approach can be not applied without taking into account how English
and Mathematical contents could be approached in Colombia. The following section explains
how to integrate Colombian Standards as well as multiple intelligences in some detail.
2.3.2 Integrating Colombian Standards and Multiple Intelligences. According to
MEN (2006), education in Colombia is guided by standards in all the knowledge areas. It covers
English and Maths as well. However, there is no a guide to control the teaching of Mathematics
using English. One of my professional challenges as both researcher and teacher was to weave
these two areas together in order to teach them in a bilingual context for second graders. In this
case, I selected relevant English standards for second grade and related them with the
mathematical ones taking into account that both of them were applicable throughout the classes.
Most of them are related to the creation of stories and descriptions of family contexts.
It is important to clarify that this integration is not founded in the literature; rather, it is an
attempt to link both discourses in one discipline, which goes in line with the very nature of action
research where the researcher is the one in charge of generating and examining his own
solutions. It is a way to attach the subject-integration’s theories to a real context with real
purposes. For that reason, only standards that have a direct relationship with the skills that can be
applied in mathematics have been chosen. Table 1 below shows this relationship:
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Table 1
Standards’ integration for second graders.
ENGLISH

MATHEMATICS
-Uso representaciones –principalmente
concretas y pictóricas– para explicar el
valor de posición en el sistema de
numeración decimal.
-Uso representaciones –principalmente
concretas y pictóricas– para realizar

Utilizo diagramas para organizar la
información

equivalencias de un número en las
diferentes unidades del sistema decimal
-Clasiﬁco y organizo datos de acuerdo a
cualidades y atributos y los presento en
tablas.
-Represento datos relativos a mi entorno
usando objetos concretos, pictogramas y
diagramas de barras.

-Represento el espacio circundante para
establecer relaciones espaciales.
-Realizo construcciones y diseños
utilizando cuerpos y ﬁguras geométricas
Utilizo lenguaje no verbal

tridimensionales y dibujos o ﬁguras
geométricas bidimensionales.
-Construyo secuencias numéricas y
geométricas utilizando propiedades de los
números y de las ﬁguras geométricas.
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-Describo, comparo y cuantiﬁco situaciones
con números, en diferentes contextos y con
Relaciono ilustraciones con oraciones

diversas representaciones
-Desarrollo habilidades para relacionar
dirección, distancia y posición en el
espacio.

Reconozco cuando me hablan en inglés

-Identiﬁco, si a la luz de los datos de un
problema, los resultados obtenidos son o no
razonables

Respondo brevemente a las

-Reconozco signiﬁcados del número en

preguntas “qué, quién, cuándo

diferentes contextos (medición, conteo,

y dónde”

comparación, codiﬁcación, localización
entre otros)

-Reconozco propiedades de los números
Identifico palabras relacionadas entre sí

(ser par, ser impar, etc.) y relaciones entre

sobre temas que me son familiares

ellos (ser mayor que, ser menor que, ser
múltiplo de, ser divisible por, etc.) en
diferentes contextos.

-Resuelvo y formulo problemas en
situaciones aditivas de composición y de
Demuestro conocimiento de las estructuras

transformación.

básicas del inglés.

-Resuelvo y formulo problemas en
situaciones de variación proporcional.
-Describo situaciones o eventos a partir de
un conjunto de datos.
20

The integration of standards can help teachers to see English and Mathematics as a whole
in order to work with them together. However, it is not only the standards which allow an
integration of language and mathematics. It is important to consider not only the content but also
the competences and skills that children can improve within this integration. According to
Gardner (2006), an individual may excel in one, two, three or even four of the primary
intelligences by introducing a broader range of learning methods. This means that a person can
integrate the linguistic intelligence with the logical-mathematical intelligence through methods
such as inductive and deductive reasoning, relationship of concepts through mental maps,
deducing grammatical rules or perceiving grammatical patterns, working with any system of
symbols as punctuation or orthography and solving problems involving word problems or
numerical ones.
Furthermore, there are some strategies that can be used to develop students’ linguistic
intelligence in their use of logical reasoning. Such development requires frequent and deliberate
uses of language in mathematics activities. Activities such as working orally in groups on
problem-solving tasks can invite students to think and talk like mathematicians (Lee and Low,
2007). Extensions of this activity may involve writing and/or visual literacy, where students
write and/or illustrate the mathematics they are learning.
However, it is not enough to take into consideration how the Colombian standard- based
education system and multiple intelligences can be integrated in English and Mathematics. It is
also important to study how teachers use materials, activities and strategies in their daily classes
as well as how they take into account students’ beliefs to learn Mathematics and English. See
section below.
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2.3.3 Materials, activities, strategies and beliefs in the integration of English and
Mathematics. Working with second graders at a bilingual school requires a specific set of
materials, activities and strategies due to the context in which they are facing the foreign
language. According to Gutek (2004), there are three types of materials that can help students to
integrate Mathematics and English. Visual materials help students to associate ideas, concepts,
data and other information with images and techniques (Leaver, 2005). Aural materials allow
students to soak up information when it is presented in an auditory way. Tactile materials, on the
other hand, utilize the sense of touch, which is frequently overlooked.
In terms of activities, Richards (2001) proposed three types of activities which can be
used in support the integration of Mathematics and English. The activities are: a) interpretive
activities, which allow students to receive information from the context and analyze it with their
previous knowledge; b) communicative activities, which encourage a learner to speak with and
listen to other learners, and, c) social activities, which improve students’ skills to pay attention to
each others’ efforts, negotiate, and cooperate.
According to Heskett (2009), there are two main types of strategies to teach Mathematics
to English Language Learners. These strategies are the development of a supportive environment
and direct instruction. The first strategy leads to connect what students already know about a
topic to new skills and concepts as well as to establish cultural connections. The second strategy
emphasizes modeling specific skills and mathematical procedures for solving a problem.
The integration of Mathematics and English demands to study the beliefs that students
have during learning mathematics in a foreign language. McLeod (1992) suggested four
categories of students’ beliefs. The first category is beliefs about mathematics. It includes beliefs
such as thinking that mathematics is difficult or that it is only based on rules. The second
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category is beliefs about the self. These beliefs include self-confidence in learning mathematics
and attributions for success and failure in mathematics. The third category is beliefs about
teaching. It includes beliefs about what a teacher should do to help a student to learn
mathematics. McLeod’s fourth category is beliefs about social context. This category includes
the beliefs that mathematics learning is competitive and that parents and others outside that
school have a significant influence on one’s mathematics learning. McLeod’s (1992) categories
are useful since they encourage the consideration of the wide variety of beliefs that students have
and the potential effects of those beliefs on learning Mathematics and English together.

2.4 Related literature
In general terms, school subject communities are neither harmonious nor homogeneous
and members do not necessarily share particular values, subject definitions and interests
(Jephcote and Davies, 2007). In this regard, Kirk’s (1997) studies suggested that courses and
subjects that fail to reinvent themselves in the face of new circumstances are liable to decline or
disappear. That is why cross-curricular work and specially CLIL approach are seen as an
alternative to improve the educational practices when integrating Mathematics and English.
Simultaneously, Marsh and Langé, (2000) explained that in a CLIL classroom, the
teaching of core concepts and skills as well as knowledge and attitudes contained in the general
curriculum can be addressed simultaneously with the teaching of language skills. The basic idea
is that through academic contents students can absorb language skills. Therefore, CLIL can be
regarded as a specific type of cross-curricular integration, which can help EFL teachers work
with Mathematics in a bilingual school.
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According to Rodriguez (2011), the process of selecting potential textbooks, resources
and materials takes great importance in a context where CLIL seeks to help achieve bilingualism.
Unfortunately, Rodriguez (2011) comments that this approach has been restricted to
implementing Content and Language Integrated Learning demands by international, Americanstyle or bilingual schools where teachers and students have a rather facilitating and positive
context. In public schools, however, CLIL demands the design and implementation of suitable
materials, activities and strategies that can support the integration of national standard in
Mathematics and English. On the other hand, there is a possibility to regard CLIL as not as
education in an additional language but as education through an additional language, which can
help connect and contextualize Mathematical content and language successfully.

The following chapter shows the methodological framework used during the conduction
of this study.
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Chapter Three
Research Methodology
3.1. Introduction
Research is an academic activity which comprises defining and redefining problems
through suggesting solutions (Kothari, 2004). This chapter attempts to present a complete vision
of the methodology employed during this study. The chapter explains the research design
mentioning the paradigm and the method used as well as the research population and the sample
setting. Then, the instructional design is described followed by an explanation of the data
collection instruments that were used. Finally, the chapter shows the trustworthiness and the
ethical considerations of the study.
On the other hand, it is important to explain that the School of Education Sciences of
University of La Salle has established research horizons that promote some research lines and
sublines. I conducted this study under the following line: “Didáctica, Pedagogía y Formación
Docente” (Universidad de La Salle, 2010). This research line takes into account the relationship
among cognition, context and didactics, which agrees with this study that integrates English into
a Maths class through CLIL. This methodology, according to Graddol (2006, p. 86), involves the
learners as active participants in developing their potential for acquiring knowledge and skills
through a process of inquiry and complex cognitive processes and problem solving.
Subsequent to this research line, this study belongs to the research subline called: “Enseñanza
de las Lenguas” (Universidad de La Salle, 2010). This subline reflects on the exploration of new
ways of teaching, which fits with one of the main objectives of this study: establishing CLIL
principles and strategies for the teaching of Maths in English, which is an area of new interest of
the Colombian English teaching community.
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3.2 Research Design
This study is located under the paradigm of praxis which according to O’Brien (2001)
comprehends knowledge as the result of practice in an ongoing process. That is why this study
focuses on action research which is a way of collecting data in everyday practice and analyzing it
in order to come to some decisions about the future professional development (Wallace, 1998).
Concretely, this study adopted Burns’ (1999) model of Action Research (AR) because it
empowered me to take control of my own professional development. With this model, the
researchable issue grew out of a practical problem that I was facing in my day to day work.
Then, before I actually made changes to my teaching, I needed to collect some baseline data so
that I had an objective record of what was going on. After my initial intervention, some
limitations and shortcomings emerged in the process. As a result, I engaged in a second round of
data collection and analysis to ensure understanding and improving my practice.
During the first cycle, I identified a research problem as I noticed a rupture between the
teaching of Mathematics and the teaching of English in my workplace. After that, I made a
preliminary inquiry interviewing my students through a focus group. As a result, I realized that
the challenge was to integrate both subjects through the use of materials, activities and strategies.
They emerged from the literature review and helped to consolidate bilingual teaching in the
classroom. I decided to plan classes using the CLIL approach through an Instructional Design.
To assess the use of CLIL, I collected data from a questionnaire to analyze the process. It is
important to say that I used descriptive journals as a longitudinal instrument which collected data
from the very beginning to the end. In the second cycle, I noticed some improvement in the
mathematical understanding but the results showed an aspect that deserved additional attention:
students’ beliefs.
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As a result, I opted to explore the assumptions and experiences of my students through a
survey and my journals. Finally, I reported my results showing that my action research project
had set off reverberations that went beyond the initial focus of my investigation.
The research design described above demonstrates how the research methodology is
implemented as an ongoing process: it is primarily focused on solving real problems. See a
discussion in detail of what the paradigm of praxis and the AR method involve below.

3.2.1. Paradigm of Praxis. Action Research is located in the paradigm of praxis because
of its potential to raise awareness in the researcher as well as in the community. O’Brien (2001)
explained that neither interpretive paradigm nor the positivist paradigms are sufficient
epistemological structures under which to place action research. As Hodder and Stoughton
(1911) stated, praxis is the art of acting upon the conditions one faces in order to change them.
This art is the foundation of AR in which knowledge is derived from practice and practice
informed by knowledge in an ongoing process. According to this paradigm, both knowledge and
practice are equally needed and this is a premise that matches the principles of learning by doing
in action research.

3.2.2. Action Research. AR first studies what is happening in the classroom to then
promote changes by connecting all the participants: the teacher, the students and the community.
According to Mills (2003), AR is any systematic inquiry conducted by teacher researchers to
gather information about the ways that their particular school operates, how they teach, and how
well their students learn.
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Moreover, Burns (2010) established many types of action research such as individual
teacher research, collaborative action research, school-wide action research and district-wide
action research. However, I decided to conduct this study based on individual teacher research,
in which it is the teacher the same researcher who seeks solutions to problems of classroom
management, instructional strategies, use of materials, or students’ learning (Ferrance, 2000).
To Burns (1999), action research is about trying out ideas in practice as a means of
improvement and as a means of increasing knowledge about the curriculum, teaching and
learning. In other words, AR provides a way of working which links theory and practice through
a dynamic and complementary process. This link consists of four essential moments of planning,
acting, observing, and reflecting. I follow these moments as the fundamental steps in a spiraling
process as Figure 3 shows:

Figure 3. Model of Action Research. Steps suggested by Burns (1999) as part of Action
Research (p. 38).
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In AR, the researcher identifies potential problems, their underlying causes and possible
interventions. The problem is defined in dialogue and mutual understanding between the
researcher and the participants. The goal is, ultimately, to understand practice and solve
immediate problems taking into account the research population.

3.3. Research population and sampling setting
In general terms, this study is conducted in a country school called San Juan de Ávila
Bilingual School located on the 5th Kilometer of the Suba-Cota way near Bogotá, Colombia. This
school has about 500 students, but it is a group of second graders the ones who participate in this
study.

3.3.1. Research Setting. On the one hand, the San Juan de Ávila Bilingual School is a
country school, surrounded by nature and huge spaces to work outdoors as a soccer field, a tennis
court, a basketball court, a music room, a restaurant, and a cafeteria. However, the problem in
using these areas is the amount of requirements to teach outdoors with young children. On the
other hand, the classrooms are comfortable as the number of students is acceptable with an
average of 20 students per class; also, the natural environment (amount of light and noise) is
adequate. The resources offered by the school for students are the library, computers lab, AVM
lab and a toy library.

3.3.2 Population. Participants are 9 children from 7 to 8 years old. All of them are
second graders and their language level is basic, so they are beginners. Their social stratum is
from 4 to 5. They usually express their feelings and thoughts through games as well as they learn
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through talking about their personal experiences related to the topics of the class. However, they
have a difficulty when appropriating the content subject because they are still developing their
language system as Lee and Low (2007) established.

3.3.3. Sample. In the development of Action Research method, sampling is defined by
the classroom or population the researchers are working with. Despite this and according to
Tomal (2010), when researchers conduct a research they could not possibly study every
individual within the potential study population, so researchers study a subgroup or sample.
Consequently, this study is based on purposive sampling, where the sample has been
chosen because they have the characteristics that I wish to study. In this case, the characteristics
refer to a group of students who can express thoughts, feelings, and opinions on the topic being
studied as well as those who take the class and can provide key information. Tomal (2010)
pointed out this kind of sampling is useful because researchers can get a small group of people
and research a common interest among them. The researchers would benefit from this type of
sampling because they would get a greater understanding of how the people in the group think
about a topic.
However, I support this purposive sampling using a quantitative method to obtain the
minimal requirements in the amount of people in this study. According to Lyman and
Longnecker (2010), the sample size is determined through a sample formula that ensures a
standard error of 10% which means that the information is representative, valid and reliable. The
sample size is chosen as follows:
n=

N
1+N(e)

Where, n= sample size, N=population, e=sampling error (10%)
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This formula is used as follows,
n=

60
1 + 60(0.1)

n=

60
7

n= 8.57 8.6 9

Consequently, I worked with 9 participants.

In order to facilitate the collection and analysis of data in the context of an integration
between Mathematics and English, I opted to apply an instructional design based on CLIL and
the Multiple Intelligences theory; in particular, the logical-mathematical and the linguistic
intelligences. See section below.

3.4. Instructional Design
Pedagogically speaking, this section provides a range of principles, strategies and
methodological guidelines that allow me to organize my work more skillfully, accurately and
consistently. On the other hand, the academic purpose of this section is to help guide the
integration of English in a Maths class through suitable instruments and materials.

3.4.1. Approach. In regards to the approach, this study sought the integration of CLIL
and Multiple Intelligences theory in order to provide students with a systematic set of activities
that facilitate the teaching of English and Mathematics. The beginning of CLIL is remarkably
constructed by the Content Based approach in bilingual contexts. According to Marsh (1999),
CLIL suggests equilibrium between content and language learning. The non-language content is
developed through the L2 and the L2 is developed through the non-language content. To apply
this approach in a successful way, Rodríguez (2011) suggested that educators have to:
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1. Display appropriate academic content related to the language learners’ cultural environment.
2. Present graded language and activities that include differentiation in order to facilitate
learning. CLIL requires the linguistic domain not to pose a difficulty when evaluating concepts.
3. State clear outcomes in terms of language and concepts.
4. Have accurate selection and grading according to local contexts.
Furthermore, it is important to consider not only the content but also the competences and
skills that children can improve within this integration. According to Gardner (2006), an
individual may excel in one, two, three or even four of the primary intelligences by introducing a
broader range of learning methods. It means that a person can integrate the linguistic intelligence
with the logical-mathematical intelligence through methods such as the inductive and deductive
reasoning, relationship of concepts through mental maps, deducing grammatical rules or
perceiving grammatical patterns, working with any system of symbols as punctuation or
orthography and solving problems involving word problems or numerical ones.
3.4.2. Instructional Objectives. Seeking the integration of CLIL and Multiple Intelligences
theory, the class has three basic objectives which emphasize on mathematical thinking, language
proficiency and students overall development as follows:
 To transform a Maths class with the use of strategies from CLIL to improve
Mathematical thinking as well as English proficiency.
 To provide students with relevant materials which allow them to use English as a foreign
language
 To provide students with appropriate activities helping them to relate the practice of the
topics to their own interests in life.
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3.4.3. Activities. In order to provide students with suitable activities and material during
their classes, I scheduled the sessions to apply the approach. Table 2 below shows the schedule
in which activities took place.
Table 2
Instructional Design Schedule.

DATE

CLASS

ACTIVITY/STRATEGY

Making a tally chart
Feb 24

9

Graphing sports
Feb 29

11

Bar Fruits
Mar 21

18

A Walk in the Jungle
April 9

21

DESCRIPTION

MATERIALS

The teacher is going to tell
the students a story about
sports using a power point
presentation, students will
make a tally chart from the
story using the verb like.

Power Point
Presentation

Students are going to draw
their favorite sport. Then,
in groups, they are going to
share their pictures and
make a pictograph for
gathering the information.
The groups are going to
present their results to the
class.

Drawings

Students are going to
survey their partners about
their likes on fruits using a
worksheet. Then, they will
work in groups on bar
graphs with the information
collected in the worksheets

Worksheet about fruits

Students will watch a video
about animals in the jungle.
They have to graph the
animals and take the range,
mode and median in pairs.
Then, they will compare
their results.

Video
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Tally charts

Pictographs

Presentations

Square sheets
Color papers

Comprehension sheet
Bar graphs

During the project, I implemented 4 CLIL activities with the purpose of integrating
Mathematics and English language. All of them responded to content and language topics and
they were created by me. Although I recognized the influence of some authors in the design of
the classes, the activities were my own creation as an attempt to apply the approach in a Maths
class. Also, they regarded the integration of the standards and logical-linguistic intelligence.
Making a tally chart. It is an activity which attempts to relate illustrations to sentences through
the use of charts. Students use the verb “like” to express characters’ preferences classifying and
organizing data according to qualities and presenting them in a chart with a system of symbols.
This activity ensures the communicative dimension on CLIL where students use language to
learn whilst they learn to use language (Moschkovich, 2005).
The teacher tells the students a story about sports using a power point presentation and
students make a tally chart from the story using the verb like. During this activity there is not an
explicit explanation on grammar. Here, students integrate the logical-mathematical intelligence
and the linguistic intelligence through deducing the grammatical rules for using the verb “like”
or perceiving grammatical patterns for expressing preferences. See a sample of this activity in
Appendix A1.
 Graphing sports. This activity reflects the cultural aspect in the class through the
socialization of students’ preferences about sports. It ensures an exposure to alternative
perspectives and shared understandings, which deepen awareness of otherness and self. They
will have to answer basic questions which will give the data to construct a graphic conclusion (a
pictograph) in groups. This activity is based on the CLIL cognition dimension, which allows
students to develop thinking skills and concept formation.
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Likewise, students draw their favorite sport. Then, in groups, they share their pictures and
make a pictograph for gathering the information. The groups present their results to the class.
During these activities, students will work on three skills as the British Council (2006) proposed:
 Listening since it is a normal input activity, vital for language learning
 Reading meaningful material as a major source of input
 Speaking focusing on fluency and having accuracy as subordinate
 Bar Fruits. In this activity, students review the topic including surveys. In order to
survey their partners about their preferences on fruits, they use a worksheet. Then, they work in
groups on bar graphs with the information collected in the worksheets. Meanwhile, the teacher
works with each group to support and correct the use of foreign language. This reinforces
students’ fluency and accuracy on language and, at the same time, helps them to acquire the
statistical concept of graphing. Also, this class tries a different model proposed by Coyle, Hood
and Marsh (2010) in order to provide students with diverse principles on CLIL. This model
framework is called: PAR
P

Preparation (revise last lesson, activate prior knowledge), Presentation (connect previous

knowledge with new content).
A

Reasoning activities (discussions, decision making games, graphic organizers) Feedback

(group works)
R

Reviews (summary, clarification, mind maps, quizzes), Feedback (checking, correcting).

See the lesson plan for this class in Appendix A2.
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 A Walk in the Jungle. During this activity, students improve their receptive skills
(listening and viewing) as Richards (2001) proposed, and at the same time, apply statistical
measures such as range, median and mode. Here, students integrate the linguistic intelligence
with the logical-mathematical intelligence through solving and formulating problems in
proportional situations (relate the number of animals with the mathematical symbols to find the
statistical measures). Students will watch a video about animals in the jungle. They have to graph
the animals and take the range, mode and median in pairs. Then, they compare their results.
Once the main pedagogical principles, strategies activities and materials have been
presented in this section, the reader will find the description of the methodological framework of
the study in the next section.

3.5 Data Collection
Regardless of the field of study or preference for defining data, accurate data collection is
essential to maintaining the integrity of research. According to Schmuck (2006), both the
selection of appropriate data collection instruments and clearly delineated instructions for their
correct use reduce the likelihood of errors occurring. Formal data collection distinguishes action
research from reflection and problem solving. Data collection is, then, at the center of proactive
action research and it takes place in every phase of AR.
First, this study implemented a focus group to characterize and define the research
problem that I noticed in my daily practices. Descriptive journals helped collect information
during the whole process because they allow me to deepen the data collected in the other
instruments. A questionnaire was used to collect students’ impressions on how effective the plan
was and how students had improved their understanding of the research problem. The last
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instrument was a survey which attempted to establish how successfully the plan had been carried
out. Those instruments will be presented in detail in the following section. The triangulation and
interpretation of these instruments led to a discussion and some conclusions.
The relevance of choosing these instruments lies in the interaction used to obtain an
optimum amount of information which shows what the participants say about what they think,
what they reflect and what they actually do. This interaction seeks to ensure a better
understanding of the scope of events in the classroom in the hope of solving the research
problem (Freeman, 1998). Table 3 shows how instruments and research cycles unfold.
Table 3
Data collection Schedule
DATES
February 17th
February 24th
February 29th
March 2nd
st

March 21
April 9th
April 23rd
April 27th
May 4th
May 15th

INSTRUMENT S
CYCLE 1
Focus Group
Descriptive Teacher Journal
Questionnaire
CYCLE 2
Descriptive Teacher Journal

AR STAGES
Preliminary Inquiry
Planning and Acting
(Instructional Design)
Observing outcomes and
Reflecting
Planning (Revised plan)

Survey
Descriptive Teacher Journal

Second action
Second observation and final
reflection
Triangulation – Reporting results

3.5.1 Instruments for data collection. Based on the type of research and the type of
sampling used in this study, it was necessary to apply the following instruments for data
collection. First, a focus group was applied in the preliminary investigation stage of the AR
cycle. According to Tomal (2010), it is necessary in this AR stage to collect opinions of more
than one person in one session because it provides an increased elaboration on the topics and
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broader insight into understanding the issues which the researcher is working with. Besides, a
focus group is a method in which researchers can obtain the students’ thoughts. This means
researchers can analyze what students think about what they do or what they say they do
(Freeman, 1998). It can be the basis on which I stand for designing other instruments.
Secondly, a descriptive journal was used to collect the information in a longitudinal way.
This means, descriptive journals are not applied just once in the study but they go throughout the
study. The data collected here sought to help work on AR plan intervention stage (Burns, 1999).
That is why it was necessary to start the application of this instrument after having clear what the
researcher is looking for. Freeman (1998) pointed out journals not only reflect the teacher’s
thoughts but also what students and teacher are doing or learning in the classroom. It allowed the
integration of what I as a researcher thought my students do and what actually they did.
Later, a questionnaire was used in order to reflect critically on what has been collected
through the journal. According to Burns (2010), the correlation between those two instruments
can help the researcher to reflect on how effective the changes have been, what the researcher
has learnt and how the researcher can improve the changes.
Finally, a survey was implemented. Surveys can be used in a second cycle of an AR study
in order to define results. The difference in using a survey instead of a questionnaire is that
surveys go beyond descriptions and attempt to establish why things might be the way they are
(O’Leary, 2004). This information can help to build more complex understandings of the results
of the AR cycles.
3.5.2. Instrument 1 (Focus Group). A focus group consists of a number of people who
are asked to come together in order to discuss a certain issue for the purpose of research
(Dawson, 2007). Focus groups allow interviewers to study people in a more natural setting than a
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one-to-one interview. According to Krueger and Casey (2000), a focus group is about paying
attention, being open to what people have to say and being nonjudgmental. It is about creating a
comfortable environment for people to share.
Furthermore, as Dawson (2007) established, focus groups are important because
participant interaction is useful to analyze. On the other hand, a focus group is facilitated by a
moderator who encourages participants to work together and who promotes the role of the
participants. The moderator asks questions, probes for more detail, makes sure the discussion
does not digress and tries to ensure that everyone has an input and that no one dominates the
discussion (Dawson, 2007). In combination with participant observation, they can be used to
gain access to various cultural and social groups, select sites to study, sample such sites and raise
unexpected issues for exploration.
According to Dawson (2007), a focus group is divided into the following stages:
 INTRODUCTION: It is an icebreaker. The researcher talks with the participants about
their daily work.
 TRANSITION: The researcher tries to give input to people through their opinions and
feelings.
 IN-DEPTH: The researcher’s aim at this point is to promote discussion and to use the
opening topic to engage as many of the participants as possible directing their comments
to the research. According to Krueger and Casey (2000), the “questioning route” for
conducting the discussion is developed in this stage.
 CONCLUSION: The researcher asks the participants about their expectations of the
research and thanks them for participating in the discussion ensuring them the publication
of the results.
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3.5.2.1. Focus group format. In this study, the focus group is divided into three main
sections. The first one is a contextualization of the best Maths class. The purpose here is to
activate students’ thoughts and reflection on their classes. The second section invites students to
weave Maths classes with English classes and tell the teacher how they think these two subjects
could be integrated. The last section delves into three categories: materials in the class in terms
of utility and learning; activities divided into productive and receptive ones, and strategies which
reflect the integration of English and Mathematics. In order to apply this instrument, the sample
will be divided into 2 groups, one of 5 and another or 4 students. The results will be compared
and analyzed between the groups. See the format in Appendix B1

3.5.3 Instrument 2 (Descriptive Journal). It is a manner of capturing significant happenings
beliefs, philosophies, ideas and insights about the practice as a teacher researcher (Burns, 2010).
Furthermore, a journal can be considered as a form of self-observation that ensures a separate
discussion from observation (Marlow, 2010) and reveals the meanings teachers have about
classroom contexts (Flood, Lapp, Squire and Jensen, 2003).
There are different kinds of journals in action research such as factual journals that center
their attention to events; reflective journals that capture reflections; and descriptive journals that
note factual events and personal reactions to them (Burns, 2010). For this study, the journal will
be descriptive because it combines not only the description of facts but also the reflection on
those events.
Burns (1999) recommended that entries should be done as soon as possible following the
steps below:
 Framing the event with a header which contextualizes the reader in the event.
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 Describing the situations with some important details (actions, reactions, sounds,
organizations).
 Making reflections based on the situations described. Some of them are questions to help
the practice of teaching.
 Including additional elements such as photos, maps, drawings and graphs which support
your descriptions.
3.5.3.1. Descriptive journal format. This instrument is divided into four main categories,
which emerged from the literature review as a way to solve the research question: materials,
activities, strategies and others. These categories take into account the description and the
reflection of the events that happen in class. The notes are taken from every single class of the
action research cycles. See the format in Appendix B2

3.4.4. Instrument 3 (Questionnaire). The term questionnaire is used to distinguish a set of
questions which allows collecting data related to the aims of an overall research plan and
objectives (Oppenheim, 2000). According to Dawson (2007), there are three basic types of
questionnaires: closed ended, open-ended or a combination of both. Closed-ended questionnaires
might be used to find out how many people participate in events whereas open-ended
questionnaires might be used to find out what people think about that. Finally, it is possible to
find out how many people participate in an event and what they think about that event in a way
that involves a combination of closed and open-ended questionnaire. Alternatively,
questionnaires help researchers to understand the participants’ learning about the issue of inquiry
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(Freeman, 1998). It helps to have a holistic perspective on participants’ actions and learning.
Also, according to Harris and Brown (2010), questionnaires can provide evidence of patterns.
Since the questionnaire of this study is going to be taken by children, there are some specific
ideas about how to design a questionnaire for those early ages. Kellett (2005) pointed out
questionnaires are written ways to support interviews with standardized answers which allow
explore children’s views, opinions and attitudes. For children, the scales which describe the
categories are a series of facial expressions inviting young children to choose the face that best
expresses their viewpoint.
According to Kellett (2005), the skill in designing a questionnaire is the ability to funnel
down from general topic to a concrete and it is achieved in 4 steps as follows:
 Step 1: Identify a general area of interest
 Step 2: Choose specific aspects to find out more about the general area
 Step 3: Design some questions/statements around each specific aspect
 Step 4: Decide on a measure scale for children.
3.5.4.1. Children Questionnaire format. This instrument is designed using close-ended,
ranked options to measure the frequency of use that students think certain aspects have in their
Maths classes. Furthermore, the questionnaire is divided into three sections: materials in the class
(chosen from the data collected in the focus group); activities in terms of reception and
production, and strategies which reflect the integration of English and Mathematics. See the
format in Appendix B3
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3.5.5. Instrument 4 (Survey). According to O’Leary (2004), a survey is a way to gather
information by asking a range of individuals the same questions related to their characteristics or
opinions. This means that the information is collected by means of standardized questions so that
every individual surveyed responds to exactly the same questions.
Likewise, surveys can be classified in a number of ways. One dimension is by size and type
of sample (Feber, 1980). Surveys can also be classified by their method of data collection: mail
surveys, telephone surveys, and personal interview surveys. One can further classify surveys by
their content. Some surveys focus on opinions and attitudes, while others are concerned with
factual characteristics or behavior.
Alternatively, surveys are important because, as Burns (2010) established, they allow
knowing aspects of behavior that are private and not usually shared with others. Also, a survey is
a method in which researchers obtain the students’ thoughts (Freeman, 1998). This means
researchers can analyze what students think about what they do or what they say they do.
Just like the questionnaire, this survey is going to be taken by children and Kellett (2005)
gave some specific ideas about how to design questionnaires for those early ages. Those
instruments need to be written in a way that allows exploring children’s views, opinions and
attitudes. For children, facial expressions should be provided so that young children can choose
the ones that best express their viewpoint.
On the other hand, as O’Leary (2004) established, surveys involve a whole lot of steps as
follows:
 PLAN: It considers issues of sampling, distribution, designing of the aspects that the
researcher needs to deal with.
 CONSTRUCT: It focuses on adopting, adapting and modifying the format.
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 PILOT: It means using the format with a few people who are similar to those in the
sample and getting feedback in relation to the questions.
 REDEVELOP: It consists of making modifications based on the feedback of the pilot
 EXECUTE: It means distributing surveys, recording and managing responses.

3.5.5.1. Survey format. This instrument is divided into three sections: materials in the class,
chosen from the data collected in the focus group and the questionnaire; activities divided into
receptive and productive ones and strategies which reflect the integration of English and
Mathematics. The survey measures the frequency of use and utility that students think these
aspects have in their Maths classes. Also, the survey has an open-ended item in which students
write an argument for their answers and, at the end; they have another open item to express their
opinion in terms of other aspects of the class. See the format in Appendix B4.

3.6. Trustworthiness
In any action research project, four issues of trustworthiness demand attention:
credibility, transferability, dependability, and confirmability (Lincoln and Guba, 1985).
Credibility is an evaluation of whether or not the research findings represent a “credible”
conceptual interpretation of the data drawn from the participants’ original data. Transferability is
the degree to which the findings of this inquiry can apply or transfer beyond the bounds of the
project. Dependability is an assessment of the quality of the integrated processes of data
collection, data analysis, and theory generation. As Lincoln and Guba (1985) maintained,
confirmability is a measure of how well the inquiry’s findings are supported by the data
collected. In this inquiry, trustworthiness was enhanced through the strategies detailed below.
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To address credibility, I conducted the study as both classroom teacher and researcher.
My regular presence helped to conduct numerous observations which enabled me to notice such
incidents that could have not been noticed from a researcher who just visited the classroom with
little regularity. Furthermore, I used triangulation, allowing me to verify data through multiple
instruments of collection as well as following different research stages to ensure structural
coherence.
To address transferability, I included several documents of the data analysis used to
generate the answer to the research question. The complete set of data analysis documents give
other researchers the ability to transfer the conclusions of this inquiry to other cases, or to repeat,
as closely as possible the procedures of this project.
To address the issues of dependability and confirmability, I relied on an independent
audit of my research method by a competent peer as Lincoln and Guba (1985) suggested. Yamith
Fandiño, a practicing professional in the field of Education, examined my process of inquiry
which included the analysis, the findings and their interpretations and gave relevant advice that I
took into account.

3.7. Ethical Considerations
One of the main characteristics of AR is that participants are the central part of the
research. That is why I considered them in the study conduction. According to Burns (1999), the
key principles in ethical conduct of AR are responsibility, confidentiality and negotiation. To
demonstrate these ethical issues, I remained this work visible and open to suggestions from
others.
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On the one hand, to address responsibility, I chose appropriate data collection techniques
explaining the objectives and method to all the participants involved. It is important to say that
the information collected during this inquiry was used for the sole purpose of the study and that
all the reports produced by me will be published giving full credit to the participants for their
work.
To ensure confidentiality, I protected the privacy of participants as their names are kept
confidential ensuring the anonymity required. I also obtained the necessary permissions from
their authorities (parents) before applying the instruments as they are under aged participants.
See Letter of Concern in Appendix C.
Finally, the negotiation is evidenced because the use of any evidence by me was
negotiated with the individuals and the school. Moreover, all the participants as well as their
parents were informed that their participation was voluntary and that they could withdraw at any
point.
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Chapter Four

Data Analysis
4.1. Introduction
Based on the research methodology and instruments explained in the previous chapter,
this chapter explores the participants' perceptions and reactions in the process of integrating
English into a Maths class. I analyzed how these dynamics work in terms of materials, activities,
strategies and beliefs in the class. Likewise, with this chapter I attempt to answer the research
questions by exploring the main principles and strategies for teaching Mathematics using
English.
This chapter starts showing the reader a general view of the data analysis where all the
instruments are seen as a whole in the AR process. Based on the focus group and the
questionnaire, it then provides a view about the participants’ perceptions in the integration of
English and Mathematics according to their experiences during the implementation process.
Next, the survey is analyzed based on the participants’ reactions after the second intervention,
using the CLIL approach. Then, the descriptive journals show the teacher researcher’s
interpretations about the whole process from the beginning to the last intervention.
Finally, it shows the results based on the analysis of each instrument. This discussion is
followed by a description of the set of activities, materials and strategies employed. At the end,
there is an assessment of the research process carried out to develop students’ abilities in the
integration of English and Mathematics for second graders.
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4.2. Overall Data Analysis
According to Burns (1999), data analysis is the point where statements or assertions about
what the research shows are produced. On the one hand, it involves describing, which allows me
set out what the data show. On the other hand, it involves explaining, which leads me to find
reasons from what emerges from the descriptions of the data. Furthermore, in AR process, it is
necessary to analyze the data in a dynamic way from the very beginning because AR is a
recursive spiral of action and reflection (Burns, 2010). For that reason, I analysed each
instrument backwards and forwards for revising the whole process in order to understand it more
fully.
However, I found useful to have a framework to shape the overall process of analysis.
According to Burns (1999), this framework is composed by five stages: a) I assembled the data
that I had collected and I reread the data from the research questions perspective; b) I coded the
data to identify patterns more specifically; c) I made some comparisons to see whether themes or
patterns are repeated or developed across different instruments, d) I made some sense of the
meaning of data and built interpretations and, e) I reported the outcomes presenting an account of
the research to the community. Then, I decided to do one more cycle. Figure 4 displays the
process as a whole.

Figure 4. Overall process of analysis. Stages and aims proposed by Burns (1999).
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In this study, I based the analysis of the each instrument on different authors as a strategy
that seeks to enhance methodological triangulation. The focus group is based on Freeman (1998)
techniques, the descriptive journals uses classroom discourse analysis as proposed by Burns
(1998), the questionnaire is supported by descriptive statistics as established by Norton (2009)
and the survey is analyzed following Norton’s procedures (2009) for quantitative data and
Freeman’s (1998) guide for qualitative data.

4.3. Specific instrument analysis
With this section I provide an outline of the concrete techniques used to analyze each one
of the instruments and the themes that came out following the second step of the overall data
analysis. Therefore, I divided the analysis of the instruments into qualitative oriented (focus
group and journals) and quantitative oriented (questionnaire and survey) arguing for a clear
understanding in the different analyses.
Furthermore, I based the analysis on the four categories (materials, activities, strategies
and beliefs) explained in the previous chapter, which seeks to enhance the theoretical
triangulation of this study. These categories emerged in an apriori perspective since they were
established from the literature review. Each category was based on an author who gave me a
conceptualization from which to analyze data and findings. Materials were seen following
Gutek’s (2004) idea of Montessori’s sensory-based method. Activities were based on Richard’s
(2001) study in language teaching, and strategies followed Heskett’s (2009) proposal on English
language learners. Nevertheless, each instrument always included space for participants to
express whatever they felt important or necessary throughout the study. That is how the beliefs’
category emerged and was supported by McLeod’s (1992) research.
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4.3.1. Focus group data analysis. Although the general process of the analysis is guided
following the Burns’ techniques (1999), I based the concrete analysis of the focus group on four
techniques proposed by Freeman (1998). In this study, I divided the techniques into two groups
to guarantee a more recursive research. The techniques are: naming – grouping and finding
relationships – displaying.
In the first stage, I labeled the data following an a priori approach where the categories
and codes emerge from the literature review. Thus, the categories are: materials, activities, and
strategies. To do that, I recorded the focus group and then I transcribed following some of the
conventions suggested by Jefferson (2004). During the transcription, I wrote the codes in
brackets for grouping them into the categories aforementioned: materials (m), activities (a),
strategies (s); here a new category is included; I called it outliers (o) to identify these pieces that
do not fit into any category. Figure 5 shows a sample of this moment of analysis.

Figure 5. Sample of the coding stage.

During relating the instances and placing them in categories, I realized that the a priori
categories are too broad and I recognized the need of going back to the theory and looking for
authors who can give me new subcategories which allow a better interpretation of the data.
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Likewise, I created a new category called “Beliefs”. It was based on some of the outliers which I
identified during the analysis and which showed the assumptions that students have created.
Some of them are self-constructions, others are group-constructions divided into parents’
influences and partners’ influences.
Finally, I designed a focus group display to understand connections that emerged during
this instrument analysis. Table 4 shows the interpretation.
Table 4
Focus group matrix
MATERIALS

ACTIVITIES

VISUAL MATERIALS
 Book
 Movies
 Caricatures
 Worksheets
 Notebook
 IXL Software
 Drawings/Imag
es/Photos

INTERPRETATIVE
ACTIVITIES
 Writing on the
board
 Working with
images
 Problem
solving/myster
y maths
 Understanding
graphs

AURAL MATERIALS
 IXL Software
 Movies
 Tape recorder
 Computer
TACTILE
MATERIALS
 Dominoes
 Logic shapes
 Classroom
objects

COMMUNICATIVE
ACTIVITIES
 Stories
 Handwriting
 Repetition

SOCIAL ACTIVITIES



Playing with
games
Working on
Calculin or
Math
Calendar

STRATEGIES
SUPPORTIVE
ENVIRONMENT
 Using the
surroundings
 Discussing
 Asking
questions
 Using
drawings/pictu
res
 Using graphs
 Using written
works
DIRECT
INSTRUCTION
 Speaking in
English
 Working in
groups
 Using problem
solving
activities
 Making
corrections
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BELIEFS
ABOUT MATHEMATICS
 Repetition ensures
mathematical learning
 Learning Mathematics is
mainly memorizing






ABOUT SELF
Behavior in class relates
to the level of boredom
The notebook “knows”
the topics
Not all the students are
good at mathematics. It
is just smart people
(level of confidence)
ABOUT TEACHING
Using gestures to explain
the topic can be
unfavorable for students
in the classroom

ABOUT THE SOCIAL
CONTEXT
 Parents’ ideas about
learning influence the
way in which students
take the classes

4.3.2. Descriptive journals data analysis. I analyzed this instrument following the
Classroom Discourse Analysis (Burns, 1998). It focuses on the way talk is structured and it could
be analyzed qualitatively by analyzing the texts closely and noting patterns of interaction. During
the different classroom activities, I found four interaction patterns which I coded as follows: the
interaction is between the teacher and the whole group (T-Ss), the interaction is based on pair
work (S-S), the interaction is based on group work (Ss-Ss) or the students take the place of the
teacher (S-Ss).
This analysis is shaped doing a global reading of the main categories. During this analysis
I took into account features of interaction and decided on the most significant patterns for
answering the research questions. To do so, I put the patterns in order from the most teacher
dominated (1) to the most student active (7) (Ur, 1996).
1. Teachers talk (TT)

2. Choral responses (T)

3. Closed-ended teacher questioning (T)

4. Open-ended teacher questioning (TS)

5. Student initiates, teacher answers (TS)

6. Individual/pair/group work (S)

7. Self-access (SS)

Following these codes of interaction, I identified excerpts from the journals to illustrate
patterns. Finally, I used this information to plan further teaching strategies in my class as well as
to connect these findings with other instruments.

4.3.3. Questionnaire data analysis. I used descriptive statistics to analyze this
instrument. My purpose here was to present succinctly what the questionnaire showed. To do
that, I analyzed the instrument using Norton’s (2009) suggestions. To him, descriptive statistics
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include measures of central tendency (mean, median and mode), measures of dispersion (range,
mean deviation and standard deviation), and frequency counts. Regarding the measures of central
tendency, the instrument’s options were assigned into numbers in terms of value being always 3,
sometimes 2, and never 1. These measures give me a set vision. This means what the population
tends to say since those values are which I can hope when facing the data set in probability.
To address the measures of dispersion, I found the range, mean deviation, variance and
standard deviation. These measures ensure a more accurate picture of the statements in each
category as they indicate how widely spread the scores are. After taking the measures, the results
showed the margin of error. They indicated how accurate the measure was and it helped me to
safely conclude findings because there was not significant variation. Figure 6 shows a sample of
this analysis

STATEMENT
Trabajo con imágenes o
dibujos para comprender
mejor el tema
Aprendo Matemáticas en
Inglés con el calendario
matemático

MEAN

SD

NEVER
1

SOMETIMES
2

ALWAYS
3

2.9

0.20

0%

10%

90%

2.7

0.25

0%

30%

70%

Hoped
values in
probability

Margin
of
error

The set vision:
Population percentages

Figure 6. Sample of descriptive statistics.

It is significant also to have the variance as it shows how homogeneous the sample is.
Concretely, the mean deviation gives importance to each response as it gives an account of the
data hierarchy and the standard variation is a general vision of the data as a weighted average.
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After having the results, it was essential to summarize data to the audience who might not
be mathematically oriented. That is why I designed the frequency counts. Such counts ensured
the understanding of the main aspects in the analysis of the questionnaire.

4.3.4. Survey data analysis. This instrument was also analyzed based on Norton’s
explanation (2009) of descriptive statistics. I designed the survey as a nominal scale. Thus, I
focused the analysis on having measures of central tendency (mean, median and mode),
measures of dispersion (range, mean deviation and standard deviation), and frequency counts.
Likewise, in this instrument there was a qualitative part which I analyzed through Freeman’s
(1998) process developed in two stages: naming – grouping and finding relationships –
displaying.
During the first stage, I coded the evidence placing the data into net categories in which
patterns are coherently established. The codes referred to the level of usefulness that the different
categories have to the participants: High usefulness (hu), medium usefulness (mu) and, low
usefulness (lu). These options came from the second plan and observation stages in the AR
process where I proposed a revised plan and participants estimated the level of significance for
their learning. Next, I was immersed in the data by comparing and contrasting findings and by
ordering themes and components and making relationships which conducts to the following
stage. In the displaying stage, I illustrated these relationships to determine clusters of topics
within themes, categories, or components. To consolidate the interpretation of the data, I moved
beyond description and tried to make some statements about what various responses meant and
the relationships suggested by the data. Finally, I built a model of the research data by
connecting the theories with the results. See Table 5 below:
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Table 5
Survey matrix

HIGH USEFULNESS (HU)

MEDIUM USEFULNESS (MU)

LOW USEFULNESS (LU)

 Feasible

 Time consuming

 Language barrier

 Authentic

 Limited in the

 Need students prior

 Promote interaction
 Respond to students’

application
 Individual

 Confidence is not

expectations

 Decontextualized

 Resemble students

 Use literacy skills

interests

knowledge

promoted
 Repetition is not evident

(reading and writing)

Before presenting the results, I drew conclusions following Freeman’s (1998)
suggestions. First, I summarized the problem studied. Then, I interpreted what those findings
meant within the context of the study. Finally, I reported how the actions taken had improved or
not improved the problem and I posed new lines of research or new proposals for curriculum
inquiry. The most essential factor in this analysis is my reflexivity; that is, my ability to think
and reflect critically about what has been gathered and what is still required (Burns, 1999).

4.4. Findings
With this section I describe and explain the main findings detected after analyzing the
collected data. Also, I present the findings in themes that relate to the research questions of the
study and they are derived from the students' responses and my thoughts. Since this study mainly
depends on the students' responses, I used direct quotations to render a more vivid sense of the
students’ responses.
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Each instrument is part of a specific AR stage and I analyzed it backwards and forwards
for revising the whole process. That is why each instrument complements the others and
provides evidence for the general conclusions of the cyclical process.

4.4.1. Focus group findings. This section discusses themes that came out from the focus
group. Each category offers an interpretation of what the analysis showed based on the questions
that guide this study. Table 6 show the main findings divided into categories.
Table 6
Focus Group’s Findings
MATERIALS
- Materials diminish
the level of
difficulty for
learning a foreign
language
- Visual materials
reinforce teacher
words
Decontextualization
of materials affects
students’ learning
process.

ACTIVITIES
- Students find it
easier to understand
activities in oral
ways

STRATEGIES
- The best way in
which students learn
is when they explore
and test their
experiences

- Oral activities with
exaggerated
- Students need
gestures are seen as prior knowledge to
unfavorable
learn Mathematics
in English
- Problem solving
activities push
- Group work
students to use the
improves how
foreign language
students discover
and make decisions the foreign language
in the integration
with Mathematics

BELIEFS
- Repetition is
thought to ensure
mathematical
learning
- Parents’ influence
affects students
motivation to learn
- Mathematics is
believed to be about
mainly memorizing

Based on the students’ responses, it seems they consider materials as the center of their
learning. Learners manifest a need of using materials to understand the foreign language as they
see materials as a way to reduce the level of difficulty when accessing the linguistic aspects of
learning Mathematics.
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Additionally, students show an increased interest for visual materials and interactive
games as they are children and it seems that their language skills are not enough developed. This
appears to be why the visual materials seem to help them to understand the mathematical
concepts in the foreign language. Participants stated that when they have visual aids, they can
both hear and see what the teacher is saying and they are more likely to retain the information.
Thus, visual aids seem not only to focus attention but also to reinforce the teacher words as
suggested by the excerpt below:
“…pues eso es una muy buena idea usar las caricaturas o las imágenes para que los niños sepan mejor en Inglés
porque los niños le prestan más atención a las caricaturas o a las cosas de ver, así que como les van a prestar
atención también van a averiguar las matemáticas”

Excerpt 1. Focus group transcription (February 17th, 2012)

Similarly, participants said materials should respond to their different needs. Some
materials, such as the book, seem to be decontextualized for them as they do not resemble the
cultural background in which students are learning. Some of learners state a disagreement in this
aspect as the following excerpt shows:
A: “… a veces hay materiales como el libro que no se entiende y los niños se confunden porque no conocen ese
país”

Excerpt 2. Focus group transcription (February 17th, 2012)

This excerpt suggests the lack of authentic materials to teach a content area in a foreign
language. This participants’ concern led to recognizing the fact that teachers are working with
books designed for other countries and cultures. This issue can affect the learning process in a
foreign language as it excludes or reduces appropriate cultural and background knowledge.
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With regard to activities, it seems students prefer interpretative activities in oral ways. As
they stated, they find it easier to understand spoken than written language. This may be so
because learners are acquiring their literacy skills in their mother tongue, and are more used to
oral interactions and explanations. Excerpt No. 3 illustrates what students perceive:
“…porque cuando escuchamos, entonces nosotros entendemos las palabras que aprendimos, pero cuando las leemos
son raras, no son como las decimos”

Excerpt 3. Focus group transcription (February 17 th, 2012)

Also, they find it unfavorable that the teacher connects all their oral productions with
exaggerated gestures to express ideas. Excerpt No. 4 demonstrates how students feel:
L: “me siento mal cuando exageras con las muecas para que entendamos lo que estás diciendo en Inglés” N: “sí
miss, es como que nos sentimos como bobos porque tú haces todo con las manos y no nos dejas adivinar que estás
diciendo en Inglés”

Excerpt 4. Focus group transcription (February 17 th, 2012)

Furthermore, students showed a preference on problem solving activities as they argued
that those actions help them to understand mathematics and push them to use the foreign
language. Participants regarded problem solving activities as a way to explore and apply the
skills they have learnt as well as prepare themselves to make decisions in their lives. We can see
this in Excerpt No. 5:
S: “cuando solucionamos problemas podemos practicar las operaciones y las palabras en Inglés” V: “(con
actividades de solución de problemas) podemos saber cosas que nos van a pasar en la vida real. Como cuando
vamos a la tienda o cuando compartimos con alguien…”

Excerpt 5. Focus group transcription (February 17 th, 2012)
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Problem solving activities seem to be a vehicle for students to develop an understanding
of when it is appropriate to use particular strategies and particular language. Based on students’
answers, there is considerable importance placed on exploratory activities, observation and
discovery, and trial and error because they feel they develop their own theories when trying to
understand or use something.
In terms of strategies, participants regarded the use of the experience as an important
issue while learning mathematics in English. This strategy can be linked to problem solving
activities as students coincide in their responses. The following excerpt shows what some of
them think about this issue:
D: “Lo más útil es que nos pongas a trabajar con cosas que vivimos. O sea, usar la vida real en el salón, problemas
de verdad…” Ln: “O que nosotros nos inventemos los problemas de las cosas que hemos aprendido, eso si ayuda de
verdad porque podemos practicar con la vida real”

Excerpt 6. Focus group transcription (February 17 th, 2012)
Expressions such as “trabajar con cosas que vivimos”, “problemas de verdad” or
“practicar con la vida real” help me to conclude that one important strategy is to encourage
learners to create, explore and test the knowledge from their experiences. Also, participants
emphasized the use of prior knowledge while learning Mathematics through English. They said
they understand better when they have some background or experience related to the topic.
Excerpt No. 7 illustrates the participants’ thoughts:
“Es más fácil entender el tema nuevo cuando se parece a algo que ya aprendimos o cuando lo vimos en los años
anteriores… porque uno recuerda que sabe un poquito de eso que van a enseñar”

Excerpt 7. Focus group transcription (February 17 th, 2012)
Apparently, activating this prior knowledge could facilitate the integration of English and
Mathematics. When students learn to make connections from their experience with the new
knowledge, they have a foundation, or scaffolding, upon which they can place new facts, ideas,
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and concepts. However, it is not only prior knowledge or experiences which are important
strategies. Students suggested that participating in class is one of the most common strategies to
succeed in class. This is shown in the excerpt below:
T: “… participar en clase, porque así tu sabes quién entendió bien o mal” A: “cuando yo participo es porque entendí
el tema y porque puedo decir las cosas en inglés, a veces me equivoco pero si no hablo no voy a repasar lo que
aprendí”

Excerpt 8. Focus group transcription (February 17 th, 2012)
Taking my students’ voice into account, I can see that promoting class participation
seems to help them to reinforce what they have learnt and what they want to learn. Therefore, I
consider important to provide students with spaces, in which they can discover, make decisions,
ask questions and put things into practice.
With regard to beliefs, it was evident that students demonstrated a strong assumption
which guides their learning process. They feel that repetition ensures mathematical learning
because this learning is mainly mechanical. This kind of feelings seems to be based on their
parents’ influence and it can even affect the students’ level of confidence because their security
seems to be based on what their parents think about the learning process.
“…repetir. Yo creo en repetir, porque así se le queda a uno. Mi papá dice que las matemáticas son de repetir
ejercicios, y que así se aprenden” “Mi papá dice que si no me aprendo las tablas de memoria no voy a saber Maths”

Excerpt 9. Focus group transcription (February 17 th, 2012)

As a result, students’ motivation seemed to be affected. Students appeared to think that
the best activity for them is memorizing and they said they thought they are not good at
Mathematics as they could not memorize things. Their level of confidence was also affected
because the general social assumption is that mathematics in English is only for smart people.
Excerpt 10 illustrates this issue:

60

“ellos dicen que Maths en Inglés es muy difícil y que por eso tengo malas notas. Yo creo que Maths es sólo para los
niños muy inteligentes… porque ellos si pueden memorizar”

Excerpt 10. Focus group transcription (February 17th, 2012)

In this excerpt, it is evident that motivation was disturbed because of the wrong
assumptions that people have about learning mathematics. These assumptions seem to be a social
construction that teachers have to deal with. In other words, they need to teach not only students
but also parents about the real role of learning mathematics in a foreign language as well as the
role of grading in the learning process.

4.4.2. Descriptive journals findings. I present the findings of this instrument based on
the Classroom Discourse Analysis (Burns, 1998) and they are divided into the four main
categories for this study as the Table 7 shows. I use direct quotations to render a more vivid
sense of the analysis.
Table 7
Descriptive Journal’s Findings
MATERIALS
- Materials are
constructors of
knowledge

ACTIVITIES
- Oral activities
promote interaction
and self-confidence

- Materials increase
motivation

- Cooperative work
are significantly
more effective for
- Multitasking
including students in makes students
the lesson
distracted

- Effective classes
are the right
combination
between activities
and materials

- Playing games
contributes to the
development of
social skills

STRATEGIES
- The level of
distraction in the
classroom is directly
related to teacher
talk time

- Learning Maths in
real situations helps
students to
understand the
subject easily
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BELIEFS
- The level of
confidence
increases when
students take the
place of the teacher
- Some students feel
that they only learn
something if it was
kept in their
notebooks.

In terms of the materials, I perceived materials not only as a resource to help
understanding but also as a constructor of knowledge. This was so because they use different
symbolic representations that help to reconstruct knowledge through the creation of meaning in
the content concepts. This is explained by Excerpt No. 11 below:
“Materials seem to reconstruct the reality that students have learnt. They create images in which students represent
the knowledge. So, a box is the mental construction of a cube or a bar graph is the mental representation of the
concept of frequency”.

Excerpt 11. Descriptive journal (February 29th, 2012)
I also could see how students gave certain arithmetical concepts to the materials which
they work with. It seems to be that when learners are putting into practice some topic, they refer
to the material used to remind the concept learnt.
Moreover, I could understand how materials increased student motivation as the material
was the first stimulus to access knowledge. Depending on the material, attitudes tended to
change, as the following excerpt shows:
“Surprisingly, the level of motivation is affected for the kind of material. I provide the kids with a clock and it helps
them to receive the topic enthusiastically. They are applying what we learnt using their material and the majority is
doing well at the activity”.

Excerpt 12. Descriptive journal (March 21st, 2012)
This finding led me to look for instances in which materials had not worked. This search
guided me to find that materials are not successful if they are not linked to the correct activity.
Thus, an effective class can be the result of the right combination between an activity, material
and teacher’s instruction.
In terms of activities, I noted an increase in the students’ interactions with oral activities.
Students seemed to feel confident when speaking more than while writing. Consequently, their
oral skills appeared to be more developed than the writing skills. That is why they act in the way
the Excerpt No.13 illustrates:
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“I am worried about my students’ writing skills. While checking their notebook, I notice they write as the speak and
I do not know if it is part of a natural process or if it is a consequence of their linguistic domain”

Excerpt 13. Descriptive journal (February 24th, 2012)

On the other hand, journals showed me how interactions in the classroom improve while
playing games for learning. It appears games are often significantly more effective in promoting
student involvement in the lesson. During classes, participants in games tended to have an
intrinsic motivation to win. This drive seems to keep them tuned in to the lesson and help them
learn throughout the activity. The following excerpt illustrates these aspects:
“…the activity involves students in the lesson. It seems to be that learners are not aware they are learning, they just
enjoy playing, but at the same time they need the knowledge to be in… ”

Excerpt 14. Descriptive journal (February 29th, 2012)

Likewise, by allowing students to engage in playing games, teachers can provide them
with the opportunity to practice working cooperatively and to promote social skills. To work
effectively as a team, students must be respectful of their teammates and work with these
individuals to reach a conclusion or solve a problem. Apparently, it helps them to work in real
life, following rules and respecting differences among others. Excerpt No.15 shows how students
improve their social skills through the games:
“…kids have to negotiate rules, follow a set system of directions and take turns to keep the game running. Games
inspire cooperation and may even play a role in the development of conflict resolution and mediation skills”

Excerpt 15. Descriptive journal (February 24th, 2012)
The most important reason to promote games in the classroom is that playing with others
contributes to the development of good social skills, which are essential for everyday life.
According to the Dyscovery Centre of the University of Wales (2000), students need to be able
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to talk appropriately to others, understand social boundaries and use appropriate gestures in order
to succeed in life. Also, all children need opportunities and experiences to help develop those
appropriate social skills.

In regards to strategies, I found that the level of distraction in the classroom is directly
proportional to teacher talk time. Pair-work appeared to enhance concentration as students just
do one thing at a time giving it their complete undivided attention. On the other hand, it seemed
multitasking made students distracted. Moreover, pair work seemed to improve students’ social
skills as Excerpt No.16 shows:
“Apparently, good pair work does not require the two parties to be best friends, but it does require that the
individuals work together for long periods and respect each other’s contributions and strengths”.

Excerpt 16. Descriptive journal (April 9th, 2012)
Another strategy strongly marked was the use of real life during the lessons. Apparently,
including everyday situations in the activities, gave students contact with Mathematics and
English according to the world around them. Moreover, when students do not have the ability to
understand mathematics in an abstract way, learning mathematics in real situations seems to help
them understand mathematics more easily.

In terms of beliefs, I seemed to think that the level of confidence increases when the
students take my place during the classes through the use of peer tutoring. I regarded this
practice as a collaborative learning experience in which both parties richly benefit not only in
terms of self-confidence but also in aspects such as improved understanding, performance, study
skills, and friendship. Excerpt No.17 illustrates how students feel:
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“J says she wants to explain the problem again. She is really enthusiastic while explaining her peers about the
solution. After the explanation, she makes the decision to help S with the problem. J places her desk next to S and
starts explaining again. She seems to be a good leader…”

Excerpt 17. Descriptive journal (April 9th, 2012)
Nevertheless, some participants seemed to relate what they learn with the contents of
their notebooks. They said that is the notebook who knows the topics and when they are going to
perform some procedures, they need to have the notebook open. It appears some of them believe
in passive learning, where students learn as a result of knowledge transfer rather than a
knowledge construction. This reflection is shown in Excerpt No.18 below:
“…some students are not comfortable solving the task without their notebooks. T asks me if he can use his notes, I
ask why and he tells me: Because the notebook contains what I actually know, if I forget something, the notebook
tells me the truth…”

Excerpt 18. Descriptive journal (March 21st, 2012)
More than security, some students felt dependence on their notebook. Apparently, this
assumption can interfere with their learning process because students who had this assumption
are the ones who had a slower learning process and a negative self-esteem in Mathematics as
well as in English.

4.4.3. Questionnaire findings. In this section, findings are supported by descriptive
statistics. Each category shows a brief summary of the results in which the analysis is supported.
In terms of Materials, the results showed a tendency to prefer visual aids since 90% of the
students considered that they learn better when they work with images or drawings. As Table 8
shows, the greatest mean belonged to this way of learning. This figure guarantees that the
probability increases to that 90%, and as a result I can make generalizations.
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Table 8
Questionnaire results about materials
STATEMENT
Trabajo con imágenes o dibujos
para comprender mejor el tema
Aprendo Matemáticas en Inglés con
el calendario matemático
Aprendo matemáticas en Inglés
cuando trabajo en el libro
Aprendo con materiales como
bloques y figuras
Uso el programa IXL para reforzar
mis aprendizajes

MEAN

SD

NEVER
1

SOMETIMES
2

ALWAYS
3

2.9

0.20

0%

10%

90%

2.7

0.25

0%

30%

70%

2.5

0.58

20%

10%

70%

2.4

0.56

10%

30%

60%

2.3

0.53

10%

50%

40%

Likewise, it is important to notice that the work with maths calendar seemed to be
significant to participants as the 70% of students work with them to learn. This choice could be
so since this material dealt with the daily problems that students faced in their lives.
There is something different with the book. Here, the values are dispersed and this means
a non-homogeneous result (a standard deviation of 0.58). To support that, I contrasted the values
with the experiences inside the classroom and I noted that this kind of material is overused and it
is not successful for the learners’ process due to its decontextualization. This means that the book
was part of the regular classes but it was not part of the learning process as students regarded it
simply as a way to work or reinforce the topics but not as a way to learn.
According to these findings, it seems to be that visual aids can help students to organize
information in a way that enhances their encoding mechanisms as they are children. As a
consequence, they preferred learning using images more than manipulatives or aural materials.
They also preferred using contextualized material that resembles their daily lives. According to
Table 9, the main activity that participants used more frequently to learn Mathematics in English
was problem solving. The results showed a tendency to prefer this activity in 90% with a margin
of error less than the average. The majority of learners used this activity during the classes and,
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as the journals showed, it seemed to have good results in the learning process of the students.
Similarly, participants tended to learn using games, songs and storytelling. This choice could be
since this kind of activities stimulates students’ affectivity towards academic performance and
competence of the content and language in study.
Table 9
Questionnaire results about activities
STATEMENT

Creo problemas y los resuelvo
Aprendo por medio de juegos,
historias y canciones
Repito ejercicios para practicar lo
visto en clase

MEAN

SD

NEVER
1

SOMETIMES
2

ALWAYS
3

2.9

0.30

0%

10%

90%

2.7

0.32

10%

10%

80%

1.8

0.48

30%

60%

10%

In terms of repetition, the results tended to show a lack of use. This effect seemed
positive because it suggested that students are changing their assumption about that repetition
equals learning. Although 60% of participants consider repetition activities at any point of the
class, there was a change from the very beginning where the majority considered it as an
indispensable part of their learning process.
In regards to strategies, the results showed relating images and words as the most
frequent strategy to learn mathematics through English. 80% of the participants frequently used
this strategy and the rest (20%) used it at any point of their learning process. Moreover, group
work was seen as necessary and students used this strategy at any point of the lesson. 50% of the
participants always worked in groups as a way to learn mathematics and only 10% of them did
not seem to need this strategy during the classes. Table 10 illustrates the results.
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Table 10
Questionnaire results about strategies
STATEMENT
Relaciono ilustraciones con
oraciones a través del uso de
gráficas
Trabajo en grupo con mis
compañeros durante la clase
Uso lo que me rodea para entender
mejor
Intento hablar en inglés para
expresar mis opiniones

MEAN

SD

NEVER
1

SOMETIMES
2

ALWAYS
3

2.8

0.27

0%

20%

80%

2.4

0.32

10%

40%

50%

2.1

0.43

20%

30%

50%

1.5

0.55

40%

50%

20%

In terms of the use of the foreign language, results showed that participants did not
necessarily speak in English as a way to learn. According to the findings in the other instruments,
they preferred listening in order to understand and sometimes, speaking to put their knowledge
into practice. Nevertheless, the population who did not try to speak in English was high and this
aspect was taken into account for making decisions in the second cycle of the AR process. The
results in the beliefs’ category are illustrated by Table 11 below:
Table 11
Questionnaire results about beliefs
STATEMENT
La manera como mis padres me
enseñan afecta mi aprendizaje en la
clase de Maths
La repetición y la memorización
son actividades fundamentales para
aprender
Uso las matemáticas porque
necesito manipular números y
símbolos
Aprender matemáticas en Inglés es
muy difícil para mí
Mi profesora contribuye a que me
interese más por la clase

MEAN

SD

NEVER
1

SOMETIMES
2

ALWAYS
3

2.7

0.28

10%

10%

80%

2.6

0.36

10%

20%

70%

2.5

0.45

20%

10%

70%

1.9

0.47

30%

50%

20%

1.8

0.48

30%

60%

10%
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In relation to parents’ influence in participants, there were still assumptions that
influenced the way in which students learn. 80% of students was always influenced by their
parents. This result seemed to be so because students were very dependent on their parents and
their autonomy is not fully developed.
In terms of repetition, there is a small difference regarding its influence. As it was said
before, students seemed to be changing their assumption about repetition for improving learning.
Although 70% of participants considered repetition activities at any point of the class, there was
a change from the very beginning where the majority considered repetition as an indispensable
part of their learning process.
The results also showed how participants considered important their mathematical
learning in terms of the symbols and numbers. 70% of the population considered they need to
deal with mathematical knowledge at any point of their lives. However, 50% of the students
sometimes believed that Mathematics in English is a barrier. This assumption could be related to
the students’ self-esteem while learning as their social context (parents and teachers) appeared to
be generating the belief that they were learning the most difficult subjects in ones class:
Mathematics and English. Throughout the set of instruments, a lack of self-confidence was
perceived which was improved when students used some strategies, activities or materials.

4.4.4. Survey findings. The following findings are obtained from the analysis of the
quantitative and results. The quantitative results showed a strong tendency to visual materials as
well as those designed according to the students’ needs such as worksheets. 70% of the students
considered visual aids useful in the learning process and 20% estimated that worksheets were
helpful for their learning.
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MATERIALS' USEFULNESS

5%

5%
Manipulatives

20%
70%

Software
Worksheets
Images

Figure 7. Materials’ Usefulness

One of the main arguments for choosing visual materials was the role of this kind of
material in evaluation. Students said they felt better when they were being assessed with visual
aids because they could remember what they had learnt as they remembered the images. This
aspect could be due to the sensory memory. According to Cavazos (2011), sensory memory
refers to any information that people encounter through their senses such as information that they
see with their eyes when using visual aids.
In regards to worksheets, participants express that this material helped them to revive and
build their realities. In other words, these materials were meaningful constructions of the reality
and truth. More than teaching materials, they were useful because they created certain mental
images and representations of everything related to knowledge (Araya, 2007).
In terms of activities, 60% of the population considered problem solving as the most
useful activity when learning Mathematics through English. 25% said that games were the most
useful activity and 15% thought that contextualization had been the most important and helpful
activity in their learning process. These results appeared to be so because problem solving made
them feel identified with the knowledge as this activity placed them in daily situations that make
the mathematical and linguistic knowledge real-life like.
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According to Marzano (2000), the development of affectivity initiates with a receiving
process which stimulates students to face problems in order to learn. It is important to see how
students have changed their perspective about repetition as nobody considered this activity as
useful in their learning development. Figure 8 shows the results below.
ACTIVITIES' USEFULNESS

0%
25%

15%

60%

Repetition
Contextualization
Problem Solving
Games

Figure 8. Activities’ Usefulness

On the other hand, learners said that they felt really involved in the class while playing
games. According to Johnson and Johnson (1994), games are more effective in promoting
student involvement in the lesson. As it was said before, during the classes, participants in games
had an intrinsic motivation to win, which kept them tuned in to the lesson. Similarly, by allowing
students to engage in games, teachers are providing them with the opportunity to practice
cooperative work. To work effectively as a team, students must be respectful of their teammates
and work with these individuals to reach a conclusion or solve a problem (Johnson and Johnson,
1994).
As strategies go, 50% of the participants said that working in groups was the most useful
strategy to learn Mathematics through English. 30% of the population considered simulation as a
useful strategy in their learning development. Figure 9 shows the results below.
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STRATEGIES' USEFULNESS
Simulation

10%
10%

30%
50%

Group Work
Relation
Foreign
Language

Figure 9. Strategies’ Usefulness

This final result showed an increase in the acceptance of group work after the second
implementation. It seemed this strategy had worked for the students not only developing their
social skills but also improving their learning in the content and language. Furthermore, some
students considered simulation important as this is a technique where they act out or role play
teaching situations in an attempt to make learning more practically oriented and realistic.
According to Crookall and Thorngate (2009), simulation creates an environment resembling real
life situation, which helps students to practice and gain experience so that they can practice more
confidently when they face the actual situation.
Figure 10 shows the results obtained about beliefs students consider useful while
learning. The percentages are distributed rather similarly among all the options and there is no
evidence of any tendency in the data. 30% of the participants considered Mathematics as a need
when they are learning. In the same way, 20% regarded teachers’ attitude as useful, another 20%
showed level of difficulty in both subjects as important and the last 20% still considered parents’
influence in their learning development.
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BELIEFS' USEFULNESS

20%

20%

10%

Teacher's
Attitude
Math as a need
Level of Difficulty

30%
20%

Memorization
Parents'
Influence

Figure 10. Beliefs’ Usefulness
After the second implementation, a change appeared to emerge in students’ minds when
considering others’ influence as useful. The results show that the percentage of influence
decreases a 20% when compared with the first implementation. It seems that learners were able
to consider their own perspectives from what they had learnt during the Mathematics’ classes.

4.5 Discussion
In this section I discuss the themes that emerged from the findings. Following the third
stage in the overall data analysis, I compared the findings from the four instruments with the
same categories which are explained in the Interpretation Matrix, see Appendix D. After that, the
fourth stage of the overall data analysis emerges to build interpretations. To do so, I provide a
general idea based on the methodological triangulation of the findings.
As this is seen in the Interpretation matrix, one major finding among the instruments is
the influence and usefulness that visual materials have in the students’ learning process.
According to Leaver (2005), visual materials can make learning more accessible and
understandable than language input. This is important to emphasize because in this study
participants needed an image to understand Mathematics in English more than an explanation of
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the mathematical phenomena. This preference could be associated to the participants’ learning
style as Gutek (2004) established following the Montessori’s sensory-based method.
Nevertheless, participants manifested some decontextualization in several visual materials as
they did not reflect their realities. This decontextualization explains how culture intersects the
learning process as a whole (McDougald, 2009). For this reason, Marzano, (2005) proposed
cross-curricular work as an alternative to span the language curriculum and help students make
sense of the world. If students are not living what they are learning, the learning process is blank.
This aspect can have a solution through the CLIL and its 4C’s framework that Marsh (1999)
proposed. However, I have noticed a decontextualization in the national policies, theories and
practices since the very beginning of this study. For that reason, I suggest taking into account
another C inside the 4C’s framework which is Context, since it is not only the culture involved
but the context in which that culture is taking place as I show in the previous chapters. According
to Richardson, Morgan and Fleener (2008), context that can be understood by its members could
provide them motivation and interest to change that community or, in fact, engage them in real
problems and their solutions.
In this regard, personal experiences are seen as the most important element that provides
a more relevant curriculum (Marzano, 2005) and a learning confidence about the content.
According to Forman and Kuschner (1977), children use their own logic to generate patterns that
reflect mathematical relationships in everyday life using what they have learned from their own
experiences in ways that make sense to them. As a consequence, participants seemed to see
problem solving strategy as relevant for them because this supported emerging logics to build
understanding about the patterns and relationships in their experiences (Schwartz and Curcio,
1995).
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The previous authors’ contributions help to understand why participants preferred
learning through games, problem solving, storytelling or songs. Those activities provide
experience that can be processed through reflection (Crookall and Thorngate, 2009).
Furthermore, they improve the interaction among learners through procedures such as group
work which seems to be one of the most important strategy for students. Heskett (2009) stated
that group work allows making cultural connections to support a learning environment. As a
result, children learn through playing with materials and interacting with peers as they pursue
activities of their own choice.
Hence, group work appears to provide self and others’ awareness (Coyle, Hood and
Marsh, 2010), which can increase participants’ motivation and self-confidence and, ultimately,
can change assumptions about them, their subject and their learning process. The outcome seems
to be a more successful performance of tasks and more focused students in class developing their
language and content skills such as asking/answering questions, thinking processes and helping
others (Lasagabaster and Sierra, 2009).
The following chapter reports the outcomes to the community to pursue the fifth stage in
the overall data analysis.
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Chapter Five

Conclusions

5.1 Introduction
This chapter shows a summary of the major findings obtained during the study. These
findings relate to the categories considered in the previous chapter, namely: a) materials, b)
activities, c) strategies, and d) beliefs. Likewise, this chapter presents some conclusions
regarding the research questions and objectives. Finally, I make some suggestions and
recommendations for future research about integrating English in a Maths class.

5.2 Main findings
Briefly, the main findings of the study are summarized below.


Students were more likely to retain and relate the mathematical information in a foreign
language through visual aids. As Leaver (2005) stated, visual materials can make learning
more accessible and understandable than language input. As a consequence, in this study
participants needed an image to understand Mathematics in English more than an
explanation of the mathematical phenomena since the image reinforced the teacher’s words.



In spite of the support that visual materials offered, participants found some of them
decontextualized and consequently, not relevant for their learning process as they did not
reflect students’ cultural realities. Materials brought from other cultures with topics which
learners do not use in their daily lives do not seem to help them to learn content in a foreign
language.
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Activities based on problem solving appear to be the most useful for learners to develop not
only thinking skills but also English skills such as listening, fluency and vocabulary
acquisition. Although problem solving activities did not help students to speak fluently in
L2, they allowed participants to communicate their ideas and thoughts about what they were
learning and to interact with others, which appeared to improve their self-confidence.



Participants regarded personal experiences as a way to feel the subject closer and relevant
for them. During classes, learning involved observing, doing, or living through situations for
applying Mathematical knowledge. These activities helped students not only to know the
concept and procedure but also to understand why they are important and useful.



Collaborative work provided students with opportunities to analyze and evaluate ideas
cooperatively. This strategy facilitated discussion and interaction as it helped students to
learn from each other's skills and experiences.



Parents’ ideas about learning affected the way in which students saw Maths class in English.
This social influence limited participants’ motivation at the beginning of the study. At the
end of the study, students seemed to start improving their self-confidence since they took
risks in participating and giving ideas.

Taking into account these findings, I answer the questions that guided this study, namely:
How can EFL teachers improve their practices when integrating English into a Mathematics
class through CLIL with second graders at San Juan de Avila Bilingual School?
EFL teachers can improve their practices with second graders through the use of visual materials
that allow a better understanding of the mathematical concepts together with activities based on
problem solving and oral communication in everyday situations.
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These activities should be supported by collaborative work in which students can enhance their
language skills and their self-confidence as well. Also, EFL teachers need to take into account
students’ beliefs about themselves, mathematics, teachings and others.
What CLIL principles and strategies can teachers use to teach Mathematics to second
graders at San Juan de Ávila Bilingual School? The main CLIL principle to follow is that EFL
teachers should incorporate students’ beliefs and culture in their classes. The integration of their
own beliefs appears to increase students' interests with content themes, and therefore, it also
provides a meaningful basis for understanding content and enhancing self-confidence.
In terms of strategies, teachers can use problems solving strategies which appear to
support a greater understanding of mathematical concepts and procedures in the foreign
language. Likewise, groupwork seems to be another effective strategy to teach Mathematics to
second graders since group work appears to increase self-confidence and social skills such as
starting and maintaining conversations.
What kind of materials can teachers use to integrate English into a maths class with
second graders at San Juan de Ávila Bilingual School in order to improve their professional
practice? This study suggests that visual materials can reinforce teacher’s words and create a
connection between the concept and its application. Furthermore, visual materials appear to
make learning more accessible and understandable than language input. However, it is also
important to take into account students’ context to adapt materials to support the learning
process.
Additionally, this study was guided by some objectives such as: a) to improve the
integration of English in a Mathematics class through CLIL with second graders at San Juan de
Ávila Bilingual School; b) to identify CLIL principles and strategies to teach Mathematics in
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English to second graders at San Juan de Ávila Bilingual School; c) to describe suitable
instruments and material for teaching a Mathematics class with second graders at San Juan de
Ávila Bilingual School. This study achieves the first objective since, as the findings showed
there was an improvement on the students’ learning as well as the way in which the teacher
guided the class. The materials, activities and strategies suggested by participants were the main
contributions that empowered them to use English through Mathematics and in the other way
around. These contributions led this study to promote CLIL principles in which teachers can base
their bilingual practices at school.
However, the last objective of suggesting materials was not completely achieved in this
study since CLIL approach is a new brand in Colombia and there is not contextualized material
in this approach for Colombian learners. Likewise, this study attempted only to identify materials
and instruments; I just adapted some of them without creating new ones.

5.3 Conclusions.
Based on the objectives established and giving answers to the research questions, the
conclusions emerged in four different ways: a) in the literature, b) in the methodology, c) in the
findings, and d) in the personal and professional field.
Regarding the literature, finding information about CLIL in Colombia had been difficult
because there are a few studies which work on this approach. The main authors’ proposals had to
be adapted for the population of this study, taking into account that English in our country is not
a second but a foreign language. Literature about CLIL in our country is limited because most
institutions applying CLIL in Colombia just adopt the foreign system without researching how it
works in our population. That is why there are a few studies about CLIL in Colombia.
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In terms of methodology, this study found that Action Research forces teachers to
examine their personal beliefs and curriculum. Also, this method challenges teachers'
understanding of what students know and how they learn, which enhances teachers' confidence
in their own teaching ability (Briscoe and Peters, 1997).
With regards to the findings, this study considers important to integrate English language
in a Maths using visual aids. This integration can help teachers and students relate two types of
discourses: the arithmetical and the linguistic ones. It can also help teachers and schools find
ways to work with the Colombian standard-based education system in English and Mathematics.
Consequently, Colombian teachers need to adapt materials and activities to their students’
contexts. Teaching Mathematics through English requires that students build their learning
through the familiar things that are around them. Also, using strategies such as problem solving
or groupwork appear to enhance students’ self-confidence, communication and understanding of
the mathematical concepts in the foreign language.
Finally, this study shows that parents need to be involved in the classroom. Besides
improving academic performance in students, parent involvement benefits learners in other ways
such as their learning assumptions and the community support for educational programs. That is
why it is important that teachers make themselves accessible to parents’ ideas or beliefs about
current education and language.
Regarding the personal and professional conclusions, this study allowed me to understand
that classroom practices can best be changed by teachers who engage in their own research. This
kind of study promotes teachers' growth as an empowered professional because when teachers
become researchers they not only increase their problem-solving skills, but become more aware
of their own practices, of gaps between their beliefs and practices, and of what their learners are
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thinking, feeling, and learning. Consequently, linking CLIL classroom practices and learners’
way of thinking needs to be researched through intercurricular strategies which not only promote
the use of more than one subject in English, but also allow the teacher-researcher to be coherent
in addressing the issues of curriculum evaluation, curriculum development, and professional
development/teacher education.

5.4 Recommendations and future work
The findings discussed in this study show a need for more research in terms of CLIL
approach in Colombia as well as teaching practices using this approach. It is important to know
the background in which teachers are working and to adapt the general principles of CLIL to
those different contexts.
It is necessary to research on this topic with our own population because as it is shown in
the first chapter, there were some limitations such as the knowledge, skills, and experiences of
the teacher researcher in designing contextualized materials and activities to integrate English
into a Maths class due to the lack of time. Consequently, I would recommend an extensive
research on designing materials for Colombian students.
On the other hand, encouraging teachers to participate in action research and supporting
them through the research process can be a viable approach to promote changes in teaching
because this method seems “to encourage and support prospective teachers in focusing more on
their students' conceptions and explanations” (Tabachnick and Zeichner, 1999, p. 320).
Similarly, during this study I could only analyze parents’ beliefs about education at first
glance. Thus, a study carried out with parents’ beliefs and assumptions could be valuable.
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As this study has focused on a small number of students, I suggest comparing the results
of this study with similar studies that involve larger samples of EFL students. The findings of
this study cannot be generalized. Therefore, a follow-up study with a larger number of
participants could be a significant contribution to the field.
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APPENDIX A1
SAMPLE: MAKING A TALLY CHART
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APPENDIX A2
SAMPLE OF A LESSON PLAN
COLEGIO BILINGÜE SAN JUAN DE AVILA LTDA
Educación Integral para un Futuro Exitoso
www.colsanjuandeavila.edu.co; e-mail: info@colsanjuandeavila.edu.co
Km. 5 vía Suba - Cota Teléfono: 6 80 62 80 Telefax: 6 92 98 32
Bogotá D.C – Colombia

Teacher: Angélica
Date: March 21st,
Time: From 8:00am to
Course:
Serrano
201
2012
9:30am
LESSON TOPIC: Surveys and graphs
Communicative
Cognitive Objectives Content Objectives
Cultural Objectives
Objectives
1. To use “Wh Questions”

1. To relate information
with graphs

1. To survey people
2. To display the survey
using graphs

1. To differentiate the type
of questions in different
situations (formal and
informal)

STAGE

ACTIVITY

TIME

PREPARATION

 Activate ss’ prior knowledge talking
about their preferences

15 mins

 Review the use of the verb “like”
 Worksheet about favorite fruits
REASONING
ACTIVITIES

 Group activity to introduce the new
topic (Wh Questions in formal and
informal situations)

50 mins

 Activity on displaying the ss’ surveys
(pair work)
 Monitoring the activity
REVIEW

 Share graphs among the groups
 Feedback of the activity
 Homework
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25 mins

APPENDIX B1

UNIVERSIDAD DE LA SALLE
FACULTAD DE EDUCACIÓN
PROGRAMA DE LICENCIATURA EN LENGUA CASTELLANA, INGLÉS Y FRANCÉS
INTEGRACIÓN DE LA LENGUA INGLESA EN CLASE DE MATEMÁTICAS
GRUPO FOCAL #1
Buenas tardes y bienvenidos a nuestra sesión. El propósito de esta actividad es conocer y comprender
sus valiosas opiniones acerca de nuestra clase de Maths. La información que me provean será muy
importante para tenerse en cuenta para futuras decisiones que debemos tomar con respecto a la clase.
En esta actividad no hay respuestas correctas o incorrectas, sino diferentes puntos de vista. Siéntanse
con libertad de expresar su opinión, aún cuando ésta sea diferente a la de los demás.
INTRODUCCIÓN.
1. ¿Cuál ha sido la mejor clase de matemáticas que han tenido? ¿Por qué?
2. ¿Qué tuvo esa clase que la hizo diferente a las demás? ¿La manera de enseñar de la profesora? ¿Los
compañeros? ¿El lugar? ¿Los materiales? ¿Las actividades?
TRANSICIÓN
3. ¿Qué le hace falta a la clase de Matemáticas para que podamos aprender Inglés?
4. ¿Qué le hace falta a la clase de Inglés para que podamos aprender Matemáticas?
PROFUNDIZACIÓN
 MATERIALES
5. De los siguientes enunciados, digan cuál es el más importante para ustedes y por qué.
a. El libro de matemáticas
b. Guías para desarrollar en clase
c. Dominós, dados y cubos
d. El cuaderno de matemáticas
e. Otros ¿cuáles?
6. ¿Con cuál de los siguientes materiales creen que aprenden mejor y por qué?
a. El uso del tablero
b. Materiales que se pueden manipular como bloques, figuras y tarjetas
c. Imágenes y gráficas
d. En el computador (IXL Software)


ACTIVIDADES

7. De los siguientes enunciados digan cuál es el que más consideran útil y por qué
a. Crear problemas y resolverlos (razonamiento)
b. Repetir ejercicios para practicar lo visto en clase (modelación)
c. Aprender palabras nuevas y discutir sobre lo aprendido (comunicación)
8. ¿Con cuál de las siguientes actividades consideran que aprenden más y por qué?
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a. Cuentos y canciones
b. Explicación en el tablero
c. Juegos y enigmas matemáticos
d. Trabajo en el cuaderno y en el libro


ESTRATEGIAS

9. De las siguientes opciones, digan cuáles creen importantes en la clase de matemáticas y por qué?
a. El uso de gráficas durante la explicación del tema
b. El uso de párrafos guía para completar ideas en inglés con respecto a los temas de matemáticas
c. Discusiones en clase acerca de los temas vistos
d. Trabajos grupales
e. Gestos y expresiones de la profesora
f. Otros


OTROS

Este espacio es para que ustedes, abiertamente me comenten qué otros aspectos creen ustedes que
son importantes para la clase de Maths. ¿Cuáles creen ustedes que son los aspectos que debemos
mejorar en clase de Maths?
Muchas gracias por su información, es muy valiosa.
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APPENDIX B2

UNIVERSIDAD OF LA SALLE
SCHOOL OF EDUCATION SCIENCES
BA IN SPANISH, ENGLISH, AND FRENCH
DESCRIPTIVE JOURNAL # ___
DATE:

PLACE: Classroom (201)

DESCRIPTION

TIME:

REFLECTION

MATERIALS

ACTIVITIES

STRATEGIES

OTHERS
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APPENDIX B3

UNIVERSIDAD DE LA SALLE
FACULTAD DE EDUCACIÓN
PROGRAMA DE LICENCIATURA EN LENGUA CASTELLANA, INGLÉS Y FRANCÉS
INTEGRACIÓN DE LA LENGUA INGLESA EN CLASE DE MATEMÁTICAS
CUESTIONARIO #1
Mi nombre es: ______________________________________________.

Tengo _____ años.

El presente cuestionario nos ayudará a conocer la eficacia de las actividades que se han realizado en clase de
Matemáticas, para resolverlo debes seguir las instrucciones; si tienes alguna duda, acércate a la profesora para que
te colabore aclarándola.
Si la respuesta a los siguientes enunciados es SIEMPRE, marca una X en esta carita
Si la respuesta a los siguientes enunciados es A VECES, marca una X en esta carita
Si la respuesta a los siguientes enunciados es NUNCA, marca una X en esta carita

ENUNCIADO
MATERIALES
Uso el programa IXL para reforzar mis
aprendizajes
Trabajo en el cuaderno y en el libro
Aprendo con materiales como bloques y
figuras
Uso guías que trae la profesora para
trabajar
Trabajo con imágenes o dibujos para
comprender el tema
ACTIVIDADES
Creo problemas y los resuelvo
Aprendo por medio de juegos, historias y
canciones
Trabajo con el calendario matemático y
con el Calculín para reforzar los temas
Repito ejercicios para practicar lo visto en
clase
ESTRATEGIAS
Relaciono ilustraciones con oraciones a
través del uso de gráficas
Trabajo en grupo con mis compañeros
durante la clase
Intento hablar en inglés para expresar mis
opiniones y explicar los temas
Uso lo que me rodea para entender mejor
la explicación de la profesora
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CREENCIAS/SUPUESTOS
Mi profesora contribuye a que me interese
más por el Inglés y las matemáticas
Uso las matemáticas porque necesito
manipular números y símbolos
Aprender matemáticas en Inglés es muy
difícil para mí
La repetición y la memorización son
actividades fundamentales para aprender
matemáticas en Inglés
La manera como mis padres me enseñan
afecta mi aprendizaje en la clase de Maths
¿Tienes sugerencias acerca de la clase? Escríbelas aquí.
_____________________________________________________________________________________________
_____________________________________________________________________________________________
_____________________________________________________________________________________________
_____________________________________________________________________________________________
_____________________________________________________________________________________________
Gracias por tu ayuda!
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APPENDIX B4

UNIVERSIDAD DE LA SALLE
FACULTAD DE EDUCACIÓN
PROGRAMA DE LICENCIATURA EN LENGUA CASTELLANA, INGLÉS Y FRANCÉS
INTEGRACIÓN DE LA LENGUA INGLESA EN CLASE DE MATEMÁTICAS
ENCUESTA #1
Mi nombre es: ______________________________________________.

Tengo _____ años.

La presente encuesta nos ayudará a conocer algunos aspectos sobre la clase de Matemáticas en el idioma Inglés,
para resolverla debes seguir las instrucciones; si tienes alguna duda, acércate a la profesora para que te colabore
aclarándola.
INSTRUCCIONES:
Si crees que lo que te están preguntando siempre sirve para aprender Inglés en clase de Maths, marca una X en
esta carita
Si crees que lo que te están preguntando a veces sirve para aprender Inglés en clase de Maths, marca una X en
esta carita
Si crees que lo que te están preguntando casi nunca sirve para aprender Inglés en clase de Maths, marca una X en
esta carita
Si crees que lo que te están preguntando nunca sirve para aprender Inglés en clase de Maths, marca una X en esta
carita

¿Por qué?

ENUNCIADO
MATERIALES

Aprender con materiales como
bloques y figuras

Trabajar en el computador usando
el programa IXL

Trabajar en el cuaderno y en el libro
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¿Por qué?

ENUNCIADO
Trabajar con guías que trae la
profesora

Usar dibujos, imágenes fotos o
películas para entender el tema

ACTIVIDADES

Repetir ejercicios para practicar lo
visto en clase

Trabajar en el calendario
matemático o en Calculín para
reforzar los temas de la clase

Crear problemas y resolverlos

Aprender por medio de juegos,
historias y canciones

Construir secuencias numéricas y
geométricas

ESTRATEGIAS

Relacionar ilustraciones con
oraciones a través de las gráficas

Que me hablen toda la clase en
inglés
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¿Por qué?

ENUNCIADO

Trabajar en grupo con mis
compañeros

Usar lo que nos rodea para
comprender el tema

Utilizar lenguaje no verbal (gestos,
movimientos)

CREENCIAS/SUPUESTOS
La actitud de mi profesora para que
me interese más por el Inglés y las
matemáticas

Manipular números y símbolos
usando las matemáticas

Aprender matemáticas en Inglés
porque es una materia muy difícil
para mí

Repetir y memorizar para aprender
matemáticas en Inglés

La manera como mis padres me
enseñan además de lo que me
enseña la profesora

¿Tienes sugerencias acerca de la clase? Escríbelas aquí.
_____________________________________________________________________________________________
_____________________________________________________________________________________________
_____________________________________________________________________________________________
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APPENDIX C
LETTER OF CONCERN
COLEGIO BILINGÜE SAN JUAN DE AVILA LTDA
Educación Integral para un Futuro Exitoso
www.colsanjuandeavila.edu.co; e-mail: info@colsanjuandeavila.edu.co
Km. 5 vía Suba - Cota Teléfono: 6 80 62 80 Telefax: 6 92 98 32
Bogotá D.C – Colombia

CIRCULAR
Bogotá, Febrero 14 de 2012

ESTIMADOS PADRES DE FAMILIA (Grado201)

Cordial Saludo.
La presente tiene como objeto informarles sobre la realización del proyecto de investigación de la docente en el
área de Matemáticas, Angélica María Serrano Poveda quien a su vez es estudiante de noveno semestre del
programa de Licenciatura en Lengua Castellana, Inglés y Francés de la Universidad De la Salle. Dicho proyecto
busca mejorar los procesos de enseñanza-aprendizaje en Matemáticas a través del idioma Inglés y como parte
de éste, la docente aplicará grupos focales, encuestas y cuestionarios.

Agradecemos de antemano su atención y apoyo hacia este tipo de proyectos que promueven el bienestar
institucional.
Cordialmente,

-------------------------------------------------------------------------------------------------------------------------------------------------DESPRENDIBLE PARA FIRMAR Y ENVIAR AL COLEGIO.
Asunto: Proyecto de Investigación (201)

Fecha: Febrero 28 de 2012.

Confirmo la participación de mi hijo(a): __________________________________________ del
grado 201 en el proyecto antes mencionado.

FIRMA MADRE

FIRMA PADRE
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FIRMA ACUDIENTE

APPENDIX D
INTERPRETATION MATRIX
INSTRUMENTS

FOCUS GROUP

DESCRIPTIVE
JOURNAL

QUESTIONNAIRE

SURVEY

- 90%: Trabajo con
imágenes para
comprender mejor el
tema

-70%: Imágenes como el
material más útil para
aprender Matemáticas en
Inglés

CATEGORIES

-The use of visual
materials appears to
Understand
Mathematics in English
using
MATERIALS
-Decontextualization of
materials seems to
affect students’
learning process.

- Problem solving and
oral activities seem to
help students in
learning Mathematics
in English
ACTIVITIES

STRATEGIES

-Oral activities with
exaggerated gestures
are unfavorable to
students.
-Exploring and testing
students’ personal
experiences appears to
enhance learning
Mathematics in
English.
- Groupwork seems to
be useful to discover
the foreign language in
a content class.

-Beliefs appear to
impact the students’
learning

BELIEFS

-Repetition as learning
and parents’ influence
can affect students self
confidence.

-Results suggest
materials as
constructors of
knowledge
-Motivation appears to
increase through the
use of materials

- Use of materials
seems to simulate
learners’ lives

- Assessment appears to
be better when using
visual aids

-Matching appropriate
materials, activities and
instruction appears to
be effective in a class
- Oral activities appear
to promote students’
self-confidence.

-90%: Creo
problemas y los
resuelvo

- Games suggest a
better interaction and
develop students’
social skills.

- Students tend to use
games, songs and
tellstoring during
their classes.

-Teacher talk time
appears to increase the
level of distraction in
students.

-80%: Relaciono
ilustraciones con
oraciones a través del
uso de gráficas.

- Problem solving seems
to be more effective
when students take the
place of the teacher.
-50%: Trabajo en grupo
como la estrategia más
útil para aprender
Matemáticas en Inglés

-Multitasking seems to
make students
distracted.

-Groupwork seems to
be the most frequent
strategy for learning.

- Self confidence appears
to increase when
working with others.

-Learning Mathematics
in real situations seems
to help students to
understand the subject
easily.
- Some students relate
what they learn with
the contents of their
notebooks

-Language use
appears to be not
necessary to learn.

-However, the level of
confidence increases
when they are leaders
or tutors.
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- 70%: La repetición
y la memorización
son actividades
fundamentales para
aprender
-20%: Aprender
matemáticas en
Inglés es muy difícil
para mí

-60%: Resolución de
problemas como la
actividad más útil para
aprender Matemáticas en
Inglés

-20%: Influencia de los
padres como la creencia
más útil para aprender
Matemáticas en Inglés
- Students’ selfconfidence appears to
increase while changing
their initial assumptions

